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PANDEMIC BOTANY’ 


By Dr. C. STUART GAGER 
DIRECTOR, BROOKLYN BOTANIC GARDEN 


Iv his “Life and Letters of Sir Joseph Dalton 
Hooker,” Leonard Huxley tells us that early in 1867 
Sir Joseph “was urged” to accept nomination at the 
next meeting of the British Association for the presi- 
deney for 1868. Whether any American botanist ever, 
had to be “urged” to accept the presidency of the 
Botanical Society of America “deponent sayeth not.” 
In fact, there is no historical record that any such 
method of seeuring a president for this society was 
ever tried. The method is that of the botanist in 


| search of material for study. He goes out into a field 


of unsuspecting plants, seizes the one he wishes, puts 


‘it into his vaseulum and closes the lid. Later, in the 
| laboratory, he brings out the plant, makes longitudinal 


and cross sections, peels off the epidermis, soaks some 
of it in chloral hydrate to make it transparent and 


F by various other ruthless details of technique compels 


, ‘Address of the retiring president of the Botanical 
oclety of America, given at the ‘‘Dinner for all Bota- 


F lists’? at Indianapolis, on December 29, 1937. 


the plant to disclose its most intimate and personal 
characteristics. Everything so disclosed is embodied 
in a “contribution to knowledge” and published where 
all the world may read. 

So the committee on nominations of this society 
meets in seeret conclave and decides on a few names, 
as soldiers are drafted for war. To safeguard the 
principle of democracy (still dear to science), the en- 
tire membership is urged to do likewise. From the 
preliminary list of victims so chosen the plebiscite of 
the society makes the final choice of one. He is not 
“urged” nor even invited; he is notified. A careful 
search of the literature of this subject has failed to 
disclose a single instanee of a botanist so lacking in 
unselfish patriotism as to refuse to serve his hotanical 
country in her time of presidential need. 

And then comes the laboratory treatment, in all the 
brilliant setting of an annual dinner, when the retir- 
ing president is compelled to advance and, like the 
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plant (sectioned and made transparent), he is forced 
to disclose to the botanical world, in a presidential 
swan song, his weak as well as his strong points as a 
man, a botanist and, alas, as an orator. 

But to return to Sir Joseph Hooker. He wrote to 
Darwin as follows: 


The fact is that I have an insuperable aversion to high 
places; the acceptance would have been bad dreams in 
anticipation for 18 months, and a downright surgical 
operation at the end of it! I believe I inherit this from 
my father who would never put himself forward, or be 
put forward, and I am sure it paid in the end. 


But there was a more urgent reason why Hooker 
shrank from a presidency. “I was also actuated,” he 
says, “by the fact that I can see no way to a good 
Address”! But, says Huxley, “he had to yield to 
the insistence of all the botanists he respected, and 

. . ‘in a state of deep dejection,’ bids Darwin pity 
him.” 

In May he wrote to Darwin: 


Perhaps when this Norwich meeting is over I shall feel 
more at ease. I would give 100 guineas that it were over, 
even with a failure, a fiasco, or worse. The address is 
nowhere yet, and I look on its prospects with a loathing 
that cannot be uttered. 


In another letter to Darwin he wrote: 


I get more and more unhappy about the Address as the 
time draws on. Nothing on earth would induce me to do 
a thing so damned indelicate as to force such a position on 
an unwilling soul. Science might go to the Devil before 
I would do so by an enemy even. You see I am working 
myself up to the starting point. ... And after all, should 
a President’s Address be a ‘scientific thesis’? I think 
not. 


Three months later (in July), after having begun 
to work on his “Address,” he wrote again to Darwin: 


I do not intend to show any part of the address to my 
wife, from the conviction that she would burn it all... .I 
have concluded the rough sketch of what I shall say (if 
not hissed down), for by George I would hiss anybody 
who would eruct such stuff as I have written under any 
other circumstances than a Presidential martyrdom. 


This, then, is what we are this moment in the midst 
of—a “presidential martyrdom.” 

At the service in the Norwich Cathedral, on the 
Sunday following Hooker’s address, the anthem, we 
are told, was specially chosen for him: 


What though I trace each herb and flower, 
That drinks the morning dew, 

Did I not own Jehovah’s power, 

How vain were all I knew. 


“This,” wrote Sir Joseph, “brought tears to my eyes!” 
The addresses of the retiring presidents of this so- 
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ciety have dealt with an interesting and commendahj, 
variety of topics. I do not recall one that has deal 
definitely and direetly with the problem of botany 
serving the public or with botanical institutions, (,, 
ing down to the present moment, should a President’, 
address be a “scientific thesis?” “I think not,” said 
Hooker—three honeyed words to a retiring presidey 
consigned by fate to spend the larger part of his py. 
fessional career in administration instead of investig, 
tion! I have heard the contrary opinion expres 
with emphasis by members of this society. 

These addresses are among the best opportunitig 
that science has of interpreting itself to the world 4 
large—of helping the lay public to appreciate jt 
larger grasp, its major problems, its significant yp. 
sults, its social values and, above all, its method of 
thought and work; and botanical science—that js 
“pure science,” has still not completed its task of jp. 
terpreting and “selling” itself to the general public 
from whom in last analysis, must come both its mor 
and financial support. If any one should question ths 
statement let him ask himself how many botanical 
foundations there are comparable in the initial expen. 
diture and the amount of the permanent funds, with 
what has been done during the past forty years for 
geology, or for astronomy in the construction and en- 
dowment of planetariums for instruction and obser. 
vatories for research. 

By this time it must be evident to all that this ad. 
dress is not to be devoted to presenting the scientif 
results of research. But research has other than scien- 
tific results and applied results. I refer to the impres 
sion made by scientific research and researchers on 
intelligent laymen. What impression is it making on 
the world outside of its own circle? 

So far as concerns inventions—telephone, radio, 
x-ray therapeutics and a myriad others resulting from 
the application of research—there can be no question. 
The impression is profound and profoundly favor- 
able. But what impression are research per se and 
researchers (as distinguished from invention and it- 
ventors) making on such groups as writers, editors, 
educators, educational administrators and those of 
other professions? 

I happened to be present at the meeting of the Bri- 
ish Association, in 1927, when the Bishop of Ripov, 
in the Parish Church of Leeds, made the startling sug 
gestion for a moratorium on all research in scien 
for a term of years, until the seientifie and educational 


world had an opportunity to digest and assimilate 


what had been accomplished to date. I quote from 
the newspaper report of the bishop’s sermon: 


Dare I even suggest, at the risk of being lynched by 
some of my hearers, that the sum of human happiness 
outside of scientific circles, would not necessarily be ™ 
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aueed if for, say tem years, every physical and chemical 
jaboratory were closed and the patient and resourceful 
energy displayed in them transferred to recovering the 
lost art of getting together and finding a formula for 
making the ends meet in the seale of human life? 

It would give 99 per cent of us who are non-scientific 
some chance of assimilating the revolutionary knowledge 
which in the first quarter of this century one per cent of 
the explorers have acquired. The one per cent would 
have leisure to read up on one another’s work; and all 
of us might go meanwhile in tardy quest of that wisdom 
which is other than and greater than knowledge and 
without which knowledge may be a curse. 

As things stand today, we could get on without further 
additions for the present to our knowledge of nature. We 
cannot get on without a change of mind in man. 


We could hardly believe the headlines in the morn- 
ing paper featuring the bishop’s radical proposal. 
One might as well suggest “New Deal” legislation by 
Congress providing that water should no longer run 
down hill. For researchers engage in research (that 
is, those worth considering in such a discussion as this 
dc) for the same reason that streams flow; for the 
same reason that lawyers become lawyers and not 
doctors, or that physicians become physicians and not 
bankers—beeause it is their nature to do it. It might 
be rational to propose that Congress pass no more 
laws for a decade, but not to propose that Congress- 
men cease to be politicians. 

I have just implied that there are researchers not 
worth considering in such a discussion as this. We 
are all familiar with them—scientifie hewers of wood 
and drawers of water, who would make excellent 
teachers if they could feel secure in devoting the best 
of their energies and talents to teaching, but whose 
chief inspiration to research is the knowledge that, as 
a rule, advancement in our higher educational institu- 
tions comes not, strange as it may seem, by engaging 
in formal edueation, but by the augmentation of 
knowledge. 

If cireumstances had compelled Isaac Newton or 
Charles Darwin or Louis Pasteur or the great Linnaeus 
to spend most of their time and energy with large 
classes in introduetory courses, the loss to science 
would have been greater than the gain to education. 
On the other hand, if our universities would encourage 
and reward many on their scientific faculties to do 
just that, the loss to science would be negligible and 
the gain to edueation inealeulable. 

There are a few eases, such as Louis Agassiz and 
Sir J. J. Thomson, where outstanding ability in both 
research and classroom teaching are combined in one 
individual. But are not such eases as Agassiz and 
Thomson the exception rather than the rule? On the 
other side of the picture is Professor Mason B. 
Thomas, professor of botany in Wabash College from 


SCIENCE 


287 


1891 to 1912, and known to all the older botanists as 
one of the greatest teachers of botany America has 
produced. What a pity it would have been for 
Thomas, with his pedagogical gifts, to have made his 
classroom work secondary to such research as he 
probably would have done, with his heart and soul 
in teaching. By giving the best of himself to his 
classes he became the inspirer of investigators as well 
as of other teachers; he inspired many to become 
botanists, and rendered a major service to the science. 

I can never forget how my own initial enthusiasm 
in a certain branch of botany was almost completely 
and permanently killed by a college professor who was 
more interested in his own research than in the class 
of which I was a member. Of course, in the process 
of advancing science, wood has to be hewn and water 
has to be drawn, but what a pity to have it done by 
young men and women who might be so much more 
valuable to their university, and so much happier, by 
deliberately subordinating research, for which they 
have only mediocre ability, to teaching for which they 
have a natural aptitude and enthusiasm. 

We have all had graduate students who have mas- 
tered the current technique of research, but have never 
shown the slightest originality in the formulation of 
problems or the improvement of procedure. It is a 
disservice to encourage them in research, or to lead 
them to feel that teaching is secondary to investiga- 
tion, in importance or satisfactions, if only their 
inclination and their gifts are in that direction. It 
was Sir J. J. Thomson, whose success as a teacher has 
already been noted, who once said, “No one but a 
blockhead ever researched except for fun.” 

But my intention is not primarily to advance my own 
ideas. As Diogenes went about with his lamp to seek 
an honest man, so I have been going about with a 
mirror to catch reflections of what honest critics are 
thinking and saying about us as investigators and 
teachers of science. 

An editorial in Nature ten years ago (August 13, 
1927, p. 215), but valid to-day, pointed out that the 
tendency to emphasize the value of applied science is 
closely related to the tendeney to confuse instruction 
in science with technical training. It is the former 
which has value in preparing young people to take 
their place effectively in meeting the broad problems 
which confront society. It is essential, says the writer, 
that students 


should have a general knowledge of the scope and aims 
of science, as well as of scientific method, and the mode 
in which science envisages and attacks its problems. It 
is, however, beyond all question that it should be a gen- 
eral knowledge on broad lines; a specialized training in 
some highly technical branch of science is neither needed, 
nor indeed is it desirable. ... We doubt, however, whether 
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much of the science teaching in schools, either primary or 
secondary, could be regarded as science for citizenship 
instead of science for specialists, and we would welcome 
a movement which would broaden its scope and change its 
character. 


Last February President Keppel, of the Carnegie 
Corporation, called attention to the general ignorance 
of science—of the problems, interests, aims and meth- 
ods of the investigators in so-called “pure” science 
and the resulting need of a new type of education, 
especially in the realm of adult education. Comment- 
ing on this, an editorial in the New York Times of 
February 22, 1937, continues as follows: 


No professor of English cherishes the illusion that he 
is training future poets or essayists. To inculeate a love 
of good books, to broaden the cultural horizon—that is his 
aim. But the physicists and chemists and other pro- 
fessors of science teach as if they were bent on graduating 
professional jugglers of atoms and genes. Conceding that 
there must be some laboratory work, some instruction in 
the scientific method, it is, after all, the cultural aspect 
of science that Dr. Keppel has in mind. , 

There should be a correlation of the sciences, a syste- 
matic revelation of the manner in which the human mind 
has progressed in its thinking about matter, trees, ani- 
mals, stars, the universe of life... . If college graduates 
had this broader cultural outlook, we would have more 
science in the newspapers and even better presentations. 
... If educators would forget that science was not made 
for scientists alone, Dr. Keppel’s dream of generally in- 
culeating the spirit and idealism of science would become 
a reality soon enough, with the press the most potent of 
educational allies. 


If the editorial writer, just quoted, had been more 
closely in touch with the progress of science-teaching 
in our universities he would not, perhaps, have referred 
to Dr. Keppel’s comment as a “dream,” for progress 
toward the ideal he urges has, during the past twenty- 
five years, at least in botanical teaching, been very 
much of a reality. The introduction of “orientation 
courses” in the various sciences is a long stride in that 
direction. But we have still a long way to go. 

For example: When I speak of teaching science I 
have in mind something much more fundamental than 
passing on to younger learners the facts about the 
world of matter and energy and life, important as 
that is; something which is a much more urgent social 
need. Briefly stated, it is not merely teaching science, 
but education through science. The two are not neces- 
sarily synonymous. 

But current progress in this matter has overtaken 
the preparation of this address. On December 2, after 
the above paragraphs were written, Dr. S. Ralph 
Powers, director of the Bureau of Educational Re- 
search of Teachers College, Columbia University, pre- 
sented to a group of students and faculty members a 
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plan for revising the program of high-school education 
with science as the central motive. Dr. Sears, pro. 
fessor of botany at the University of Oklahoma, jg One 
of the members of the bureau. The plan involves 
teaching students “to understand the social responsi. 
bilities entailed by scientific advance,” so that they 
may “be able to deal more intelligently with the, 
duties in a modern democracy.” 

Possibly educators are more alive to the failures of 
science as a means of education and to its possibilitie, 
in that line than are scientists themselves. Again may 
I hold the mirror up to reflect what those outside the 
ranks of science are feeling and thinking? In jj 
address at the seventy-third annual convocation of the 
University of the State of New York, at Albany lag 
October, Mr. Lewis Mumford, author, noted that, 
among the serious conditions that society faces to-day, 
“one of the worst is the fact that the increase of 
scientific knowledge and rational insight [that is, 
among scientists} has not in itself created a more 
rationally ordered world. ... Just the opposite of 
this has happened. The ordinary man is less capable 
of understanding and directing in accordance with 
rational calculations and human judgments the world 
in which he lives.” 

To what extent is this “serious condition that society 
faces to-day” attributable to faulty scientific teaching! 
Perhaps not at all; perhaps only in part. But at least 
here is a challenge which should have the serious con- 
sideration of every teacher of science. A retiring 
college president, when asked to state the most impor- 
tant lesson he had learned in his long life as an educa- 
tor, is reported to have said: “That the human mind 
has infinite capacities for resisting the introduction 
of wisdom.” Perhaps the teachers of science are con- 
fronted with an almost insuperable obstacle to con- 
ferring on society what it most needs. This appears 
all the more likely when we realize that the compulsory 
education laws of most of our states have filled our 
high schools and colleges with thousands of young 
people who have the ability to memorize, but little if 
any ability to think. The percentage is large; a recent 
writer has placed it at more than 50 per cent. 

The principal of one of the large high schools in 
New York City recently told me that there are numer- 
ous pupils in all the New York high schools who cat 
not read well enough to read the assigned lessons in 
their text-books. This results because the school lav 
requires all of high-school age to attend school, and 
promotions to successively higher grades must inex- 
orably go on, without regard to scholastic accomplish- 
ment, in order to make room for those promoted from 
the grades below. The most skilled teacher that eve! 
lived could hardly teach pupils how to think who are 
catapulted into high school on such a basis and often 
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against their wishes. Many of them pass on to clutter 
up the classrooms of the freshman year in college. 

But let us again hold up the mirror and see what 
the non-scientifie world is saying about science. In 
his Elihu Root lecture, at the Carnegie Institution of 
Washington, on “The Influence of Science and Re- 
arch on Current Thought,” in December, 1934, Presi- 
dent Angell, of Yale, referred to the general ignorance 
of our contemporaries concerning the scientific prin- 
ciples underlying the myriad inventions in use in daily 
life—the telephone, phonograph, gasoline motor, elec- 
trie light, radio. The principles which these devices 
embody, he notes, are not only utterly unknown but 
unintelligible to the great mass of their beneficiaries. 

Adding to the illustrations of President Angell, 
chosen from physical science, we may cite the enjoy- 
ment by the masses of the horticultural varieties of 
fowers and fruits, major agricultural crops such as 
cotton, corn and wheat, improved both for quality and 
yield per acre by applying the principles of botanical 
science. Yet the vast majority of the masses has little, 
if any, conception of the scientific method of thought 
and work by which, and only by which, those principles 
were established. 

The serious proportions in which this ignorance of 
what science has to teach may manifest itself in the 
practical affairs of daily life is illustrated by the 
attempts of governmental officials to determine a year 
in advanee, by legislative enactment, the size of our 
major agricultural crops, apparently wholly ignoring 
the uncertain but inevitable factors of plant diseases, 
insect pests, drought and other vicissitudes of nature. 

But when we reply to the indictments of science- 
teaching we must, of course, remember that not every 
one studies science in college nor is interested in it; 
and the results of trying to teach people what they 
are not interested in can hardly be expected to be 
very substantial, nor to carry over to life after gradua- 
tion. And I suspect that the failure of science, since 
it was accepted into the college curriculum, to reform 
this world is no greater than the failure of mathematics 
or logic or philosophy or political economy or any 
other subject. 

However, all this does not release us from the re- 
sponsibility of clearly formulating and facing the 
problem of our social responsibility in science-teaching 
and of continuing to attempt the solution so long as 
the problem exists. 

But the responsibilities of scientists are three-fold— 
to extend knowledge by investigation, to give formal 
instruction in schools and to enlighten the general pub- 
lie by popularizing. What do. our laymen critics say 
about popularizing? 

A professor of philosophy in Princeton University, 


Dr. Stace, had an article in the Atlantic Monthly for 
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December, 1936, entitled, “The Snobbishness of the 
Learned.” He begins with the story of “a very well- 
known living writer,” who submitted the manuscript 
of a popular book on a branch of modern science to a 
fellow expert, who commended it, and then said, “But 
why do you waste your time writing stuff of this sort?” 
Dr. Stace then expresses his own thought as follows: 


The impression that philosophical and scientific ideas 
can not be expressed in plain language to plain people 
is ...in large measure due to the fact that philoso- 
phers and men of science have not, as a rule, the wit to 
do it. It is due in plain terms to the stupidity of learned 
men. ... They lack, too, that human sympathy with 
simple people which is also essential if the teachings of 
science and philosophy are to be made available to the 
many. ... The real ground for the disfavor in which 
popular writing is held among experts is to be found 
elsewhere. It is rooted in class prejudices. The learned 
think themselves superior to the common herd. They are 
a priestly caste imbued with the snobbishness that is 
characteristic of caste systems. 


Toward the end of his article Dr. Stace refers to 
“the pure popularizer” as “performing an absolutely 
vital function in the intellectual progress of mankind.” 
Furthermore, he urges that all scientific writing, “even 
of the most original, learned, and abstruse kinds, 
should aim at being popular as far as possible.” This 
aim is to be sought by avoiding unnecessary scientific 
jargon. 

But let us get a glimpse of what the outside world 
thinks of research in science. The English magazine, 
Nineteenth Century, for July, 1936, has an article 
entitled, “A Modern Idea of a University,” by Rush- 
ton Coulborn, Ph.D. From this I quote as follows: 


To-day teaching in our universities has become definitely 
subsidiary to research and it is the purpose of this article 
to show that the dominion of research over teaching is 
the chief cause of the intellectual anaemia of the universi- 
ties. 

The research tide began to flow in the later seventeenth 
century, when it was first recognized in England and 
France that the collection of information about natural 
phenomena was of national importance. ... The first 
influence of this process upon the ancient universities 
was paralytic. They entered upon a decline from which 
they scarcely showed signs of emergence until the nine- 
teenth century. As they emerged their reviving energies 
were directed progressively more and more toward the 
development of the sciences, with their characteristic 
method of quantitative research. This not to the exclu- 
sions of the humanities, but ultimately toward a great 
advancement of the place of the sciences in learning. 

Creative thought is difficult, and, to the great majority 
of humanity, impossible. Research, however, in a very 
real sense, is easy. The choice of direction for research 
can be an act of genius if it consists in the creation of 
an imaginative hypothesis, to be tested thereafter by the 
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research itself. But the actual research, in whatsoever 
field, requires only. patience, dexterity and exactness. 
And it is lamentably true that research may be under- 
taken without any preceding act of creation. No genius 
is required to perceive merely where there lies something 
unknown. In an age when the frontiers of knowledge are 
being advanced in all directions, every student, by placing 
himself for a moment upon the frontier, can look out into 
an uncharted area. But it remains true that only an able 
man can divine, from his frontier station, whether he is 
gazing into a land of promise or merely into the back of 
beyond. ... The ordinary, undistinguished individual 
can, on the other hand, usually be trained to patience, 
dexterity and exactness in early education. . .. Hence a 
very large number of ordinary people are available to do 
research. In this sense research is easy. 

It almost appears that research has made the academic 
world safe for democracy. An army of excellent but very 
ordinary persons is carrying research further and further 
into the pettyfogging and unimportant. 

The vast majority of university teachers are to-day 
primarily researchers, and the havoe they have wrought 
in undergraduate studies is wide-spread. ... It is the 
function of the teacher to interest and to inspire, but the 
numbing influence of research upon character is the very 
thing to destroy the teacher’s ability to discharge this 
function. ... 

These are the men who have turned lectures into an 
annual repetition of deceased ideas, or into a cold com- 
pound of trivialities drawn from their own and their col- 
leagues’ research. As a result much disgraceful cant is 
talked nowadays in depreciation of lectures as a medium 
of instruction. The fact remains that Nature designed 
the lecture to be the most direct stimulus to thought since 
it is eminently the milieu in which emotion enters into and 
illuminates understanding. Much of the hollowness of the 
‘‘clash of minds’’ to-day is attributable to the drying up 
of the rhetorical, inspirational side of academic education. 

The danger is that research should be considered to be 
the business of the leaders of thought. For the second- 
elass scientist, economist, or historian research offers a 
living. There should be properly equipped laboratories 
for research both in the humanities and in the sciences. 
They should be equipped with permanent full-time staffs, 
conducting themselves entirely as clerks—since the work 
is essentially clerical—and not partly as teachers... . 
University teachers themselves should be asked to make 
recommendations to the research directors, indicating the 
subjects upon which they desire information. The re- 
searchers, in turn, should make reports to the teachers 
of the material they think to be available, but here the 
connection should cease.2 


To give such a long quotation is justified by its 
amazing character, and its evidence of what the intel- 
lectual world outside of science is thinking of us. I 
am not presenting it as embodying my own ideas; far 
from it. But for how large a group Dr. Coulborn is 


2 This, of course, is a fairly correct picture of the or- 


ganization of research in the laboratories of some of our | 


great industries. 
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spokesman we can not be sure, and such comment 9g 
I have quoted, in a magazine of contemporary though 
of such standing as the Nineteenth Century, can hardly 
be passed over with merely a smile, for what the oy. 
side world is thinking and saying of science-teachin, 
and research must always be a matter of serious con. 
cern to scientists. 

But Dr. Coulborn is not the only contemporgry 
writer who is saying things like this. Let us turn thy 
mirror on a ¢ritic in our own ranks. At the opening 
of the school of medicine of Columbia University, |gy 
September, Dr. Nolan D. C. Lewis, director of th 
New York Psychiatrie Institute, addressed the 2) 
incoming students as follows: “Sometimes I think mey 
are needed who can arrange in synthesis the fa¢s 
already discovered more than we need new facts,” 

I next hold the mirror up to the world of colleg 
presidents and deans, and catch the following reflection 
of a recent address by Dr. Glenn Frank, formerly 
president of the University of Wisconsin: 

The future of America is in the hands of two men-- 
the investigator and the interpreter. ... And we haye 
an ample supply of investigators, but there is a shortage: 
of readable and responsible interpreters, men who can 
effectively play mediator between specialist and lay. 
man. ... Science owes its effective ministry as much to 
the interpretative mind as to the creative mind..., 
Rarely do the genius for exploration and the genius for 
exposition meet in the same mind. ... The investigator 
advances knowledge. The interpreter advances prog. 
ress. ... A dozen fields of thought are to-day congested 
with knowledge that the physical and social sciences have 
unearthed, and the whole tone and temper of American 
life can be lifted by putting this knowledge into general 
circulation. But where are the interpreters with the train- 
ing and the willingness to think their way through this 
knowledge and translate it into the language of the street! 
I raise the recruiting trumpet for the interpreters. 


Said Dean Lyon, of the University of Minnesota 
Medical School, discussing “Teaching and Research” 
in a recent number of the Sigma Xi Quarterly (Decem- 
ber, 1936) : “What the world needs is not less science, 
but more knowledge of what science is and what it cal 
and can not do. What the world needs is more and 
better teaching.” 

The quotations in this address seem importanl 
enough, or at least interesting enough, to bring to the 
attention of this audience, because they are not isolated 
utterances, but fair random samples of currell 
opinion. 

We have been holding the mirror up to contel- 
porary thought to see what the critics are thinking 
and saying of us as scientific investigators and teach- 
ers. Mirrors reflect everything in front of them, and 
we should be unfair to ourselves if we did not regat! 
the adverse criticisms in the light of certain othe! 
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reflected facts. I refer, for example, to the indis- 
ysible serviees rendered to government and to 
Cant? by such institutions as the Greenwich Obser- 
ratory and Kew Gardens in England, and the Bureau 
of Standards, the Department of Agriculture, the 
Aoricultural Experiment Stations in the United 
GtatesServices which depend upon a continuing pro- 
gram of scientific research. 
The Union of Soviet Socialist Republics began by 
overthrowing much that was considered fundamental 
, the old régime, but it did not overthrow science. 
Ienin, Stalin and other leaders saw in the beginning 
that no substantial progress could be made except with 
gience, organized primarily, not for the sake of 
science, it is true, but for the service of government. 
An editorial on this in the New York Times for 
1 November 21, 1937, stated that “the successive Five 
he Year Plans could not be earried out without the aid 
of physicists, chemists, biologists, and engineers. 
Hence the 40,000 scientists employed in the various 
research institutes—2,179 in the 51 laboratories under 
ithe direction of the Academy of Sciences alone. . . .” 
As the editorial states, the Academy of Sciences is as 
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= much a part of the government as our Department of 
lay. Agriculture. 

i to Such considerations as these reveal the sheer non- 


_., Hisense of the proposal for a ten-year moratorium on 
for HB scientific research, but they also support the prevailing 
itor HM but erroneous impression that it is only applied science, 
08 BM rather than seienee in education, that has social value. 
But we should also realize the danger of science 
being dominated by the state, which, as in Russia and 
also in Germany (if we may rely on Associated Press 
dispatches), is liable to approve freedom of inquiry 
his Moly when its results are in harmony with current 
et? Hp political doctrine. Witness, for example, the denun- 
ciation of genetics by Lyssenko because the political 
philosophy of Karl Marx teaches that all members of 
the proletariat are equal. Science for politics is quite 


h” 

as futile as seience for science’s sake. 

I have entitled this address “Pandemic Botany”— 
“s BiB that is, botany for all the people whose interest in 
an 

; plant life may be encouraged or initially aroused. 
’ And, as most presidential addresses before the Botani- 
P cal Society have dealt with the major enthusiasms of 
7 the speakers, I have thought it might not be out of 
od place, at this time, to present, in broad outline, certain 


aspects of my own major enthusiasm, namely, the work 
of the Brooklyn Botanic Garden, as a conerete illus- 
tration of the organization of a program of botanical 
research and education for “Everyman.” 

‘ In developing this institution the underlying thought 
has been, “Anything scientific or educational based 
upon plant life,” beginning with children’s gardens 
and studies in preparation for them, and culminating 
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in a program of botanical research. There is one in- 
tentional gap in the plan, for advanced courses of 
university type are not included, since the Botanic 
Garden grants no degrees, and there is little or no 
demand for such courses except from candidates for a 
degree. 

Aside from labeled objects placed on public exhibit, 
the most common educational device of museums and 
botanie gardens is the public lecture, usually illus- 
trated and usually offered free. For reasons too 
numerous to be stated here, free public lectures, each, 
according to the practice, dealing with a topic largely 
unrelated to the others, have been almost entirely 
eliminated at the Brooklyn Botanic Garden, especially 
with children. Experience has shown that lecturing 
to a large audience of from 500 to 1,500 children rolls 
up impressive figures of attendance, but yields smaller 
educational returns than almost any other form of 
juvenile instruction. 

The work for both children and adults is organized 
in the form of courses of instruction, including labora- 
tory and field work. In particular, the work for adults 
is of the nature of what has come to be technically 
known as “adult education.” 

Moreover, none of the work is offered free. Here 
again experience has shown that where a fee is 
charged, however nominal, enrolment is increased, 
attendance and quality of work are improved, and 
the merely curious, incompetent and idlers are elimi- 
nated. Charging a small fee has been specially effec- 
tive in the children’s work. No fee is charged to classes 
from the publie and private schools brought to the 
garden by their teachers for instruction by members 
of the garden staff. 

In addition to formal instruction the Botanic Gar- 
den, like all similar institutions, maintains a bureau 
of free public information on all aspects of plant life 
and gardening, including trade services, inter-library 
loan service and cooperation with departments of the 
city government, such as the park department, the 
board of health, and others. 

And, of course, the labeled collections of living 
plants serve an educational purpose, just as the ex- 
hibits in a museum do, for the plantations of a botanic 
garden are essentially an outdoor museum. And a 
botanie garden is, or should be, the common meeting 
ground of horticulture and of botany as distinguished 
from horticulture. I have elsewhere endeavored to 
express the distinction between botany and horticulture 
by noting the difference in the place of emphasis. For 
the botanist the garden exists for plants; for the hor- 
ticulturist plants exist for the garden. The botanist, 
as such, is primarily interested in plants and in all 
plants without any reference to a garden—non-deco- 
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rative plants, weeds, fungi and wild plants. The 
horticulturist, as such, is primarily interested in the 
garden, and in plants as they are useful for making 
a garden, or have other ornamental value or economic 
value. Of course, the fields of botany and of horti- 
culture overlap, as do all the sciences, and any attempt 
to define a hard and fast dividing line would fail; but 
in the older botanic gardens the main concern ap- 
peared to be to grow the plants which the botanist 
wished for studying and for teaching; the problem 
of a beautiful garden, if it existed at all, was secon- 
dary. The justly famous Chelsea Garden, near Lon- 
don, especially in its earlier years, is an example. The 
gardens of the great English estates, Japanese land- 
scape gardens, and, in America, such gardens as the 
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Magnolia Gardens and the Middleton Gardey Deas 
Charleston are examples of horticultural (as distin, 
guished from botanical) gardens. 

The problem of the modern botanic garden jg {, he 
educational and otherwise serviceable from the stand. 
point of botany and, at the same time, to be as beaut}. 
ful as possible as a garden—to combine botaniea| and 
horticultural values; to be socially serviceable. A fey 


lantern slides will illustrate in a partial manner One 


attempt to realize this ideal. 

(At this point a number of colored lantern slits 
and two reels of motion pictures in natural color yor 
exhibited, illustrating the plantations and varios 
aspects of the scientific and educational work of th 
Brooklyn Botanic Garden. ) 


OBITUARY 


ANDREI VASSILIEVITCH MARTYNOV 


Nor long ago, very little was known of the fossil 
insects of the vast Russian territory in Europe and 
Asia. Ust Balei, on the Angara River in Siberia, had 
produced a series of interesting forms, and I had the 
pleasure of collecting insects of Tertiary age on the 
east coast of Siberia. But no one realized that the 
U. 8. S. R. was in fact a happy hunting ground for 
the paleoentomologist, comparing not unfavorably 
with some productive regions in western Europe and 
in parts of the United States. As recently as 1927 a 
rich deposit of Liassic age was discovered in Ferghana, 
and subsequent collecting brought to light a fauna 
which has just been recorded in a volume of 232 pages, 
with many illustrations, published at Moscow and 
Leningrad, 1937. When I received this book not many 
weeks ago, I thought of its author, A. V. Martynov, 
and recalled my meeting with him at Leningrad in 
1927. I remembered his many valuable contributions 
to the knowledge of recent and fossil insects, and 
rejoiced to think that he was going on from discovery 
to discovery, taking advantage of the opportunities 
which came to him. I recalled his vivid account of his 
search for insects in Permian rocks; how he hunted 
long without success, and eventually found two con- 
cretions, of no great size, but filled with remains of 
insects. One could not fail to be struck by his keen- 
ness of mind, his enthusiasm, and his perseverance. 
In the midst of these reflections came the melancholy 
news that Martynov had died on January 29, from 
cancer. 

Martynov was born in 1879 in Central Russia. He 
graduated from Moscow University, and became as- 
sistant professor at Warsaw in Poland. When I met 
him he was in the Zoological Museum of the Academy 
of Sciences in Leningrad, but more recently he was 
transferred to the newly established Institute of 


Paleontology of the Academy in Moscow. He haj 
made intensive studies of the caddis-flies (Trichoptera) 
in the recent fauna, but he was attracted to problens 
having to do with the morphology and phylogeny of 
insects, problems which were illuminated by the man; 
newly discovered types in Mesozoie and late Paleozoic 
strata. Deseribing very many genera and species 
which often had to be referred to entirely new groups, 
he was not concerned so much to record a large nw. 
ber of novelties as to see what they all meant for tle 
long history of insect life and the understanding of 
evolution in general. We may not adopt all his views 
but at the very least we must recognize the permanent 
value and importance of his work, which will be con- 
tinually referred to by all subsequent students. 


T. D. A. CocKERELL 


RECENT DEATHS AND MEMORIALS 


Dr. DaNnreL WEBSTER HERING, since 1916 professor 
emeritus of physics at New York University, dean oi 
the Graduate Faculty from 1902 to 1916 and curator 
of the James Arthur collection of timepieces, died 0 
March 24 at the age of eighty-eight years. 


Dr. Pertey Ason Ross, professor of physics # 
Stanford University, died on March 20 in his fifty- 
fourth year. 


Dr. Louis Witu1AM Stern, professor of psychology 
at Duke University and prior to the recent difficulties 
in Germany director of the Psychological Institute 
the University of Hamburg, known for his contrib 


tions to child psychology and psychological testing 


died on March 27 at the age of sixty-six years. 


Nature reports the following deaths: Charles Bet 
son, formerly deputy director of the Agricultural De 
partment, Madras, known for his work on Indian co 
ton and tobacco, on March 5, aged eighty-two yeas: 
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Dr. Alfred Fischel, formerly professor of experi- 
mental embryology in the University of Vienna and 
editor of the Zeitschrift fiir Wissenschaftliche Biologie, 
aged sixty-nine years, and of Professor Friedrich von 
Kriiger, for many years director of the Department of 
Physiological Chemistry in the Institute of Physiology 
of the University of Rostock, aged seventy-six years. 


Tue Edison Institute Foundation, in charge of 
Greenfield Village, established by Henry Ford, has 
amounced plans for the dedication on April 16 of 
the home and workshop of Orville and Wilbur Wright. 
(rville Wright has been invited to be the guest of 
honor. The Wright home and the bicycle shop in 
yhich the brothers constructed the first successful air- 
plane have been moved from Dayton, Ohio, and recon- 
structed in Greenfield Village and much of the original 
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equipment has been installed. The dedication will 
oceur on the birthday anniversary of Wilbur Wright, 
who was born in 1867 and died in 1912. 


A SERVICE in memory of the late Lilian Welsh, pro- 
fessor emeritus of physiology and hygiene at Goucher 
College, will be held at the college on Sunday after- 
noon, April 3, at 4:00 Pp. m. Addresses will be made 
by: Dr. Florence Rena Sabin, member of the Rocke- 
feller Institute for Medical Research; Dr. Margaret 
Shove Morriss, dean of Pembroke College, Brown Uni- 
versity, president of the American Association of Uni- 
versity Women; Dr. Gertrude Carman Bussey, pro- 
fessor of philosophy; Dr. Jessie L. King, professor of 
physiology; Eline von Borries, associate professor 
of physical education, Goucher College, and Eleanor 
Diggs Corner, alumna member of the Board of 


Trustees. 


SCIENTIFIC EVENTS 


PRESENTATION OF THE PHILADELPHIA 
AWARD TO PROFESSOR RICHARDS 

As has been recorded in Science, Dr. Alfred New- 

ton Richards, professor of pharmacology at the Uni- 

versity of Pennsylvania, received on March 9 the 

Philadelphia Award, which was presented to him at 

the Academy of Music. The award, established by 


| Edward W. Bok, consists of $10,000, a gold medallion 


and an engrossed scroll. Dr. Edwin G. Conklin, of 
Princeton University, executive vice-president of the 


| American Philosophical Society, made the presenta- 


tion, and the principal address was given by Waldemar 
B. Kaempffert, science editor of The New York Times. 
We are permitted to quote the remarks made in re- 
sponse by Professor Richards, which read: 


The chief element of such satisfaction as I have felt 
since learning of what was to happen to-night lies in the 
fact that in this city there are scores—in this country, 
hundreds—of young men, who, known or unknown to me, 
are my colleagues and who may gain encouragement from 
this award. They are my colleagues in the sense that their 
chief interests, like mine, are centered in the experimental 
science of physiology—the science which strives to de- 
scribe and to understand the phenomena of living things; 
hence, when studied in relation to man and higher ani- 
mals, the mother of scientific medicine. 

Their work, directed at accurate descriptions and cor- 
relations of the manifestations of life, is commonly pur- 
sued with little thought of immediate practical outcomes; 
but nevertheless, with profound conviction, amply justi- 
fied by experience, that out of clearer understandings of 
the mysterious processes at work within our bodies, there 
must, inevitably, come in time discoveries of better meth- 
ods of dealing with the ills which result from disturbances 
in those processes. 

Tn the past, the Bok Committee has honored exquisite 


surgical technique in the service of medicine by its award 
to Dr. Chevalier Jackson; deep understanding of mental 
phenomena in relation to medicine by its award to Dr. 
Bond. To-night, the aim must have been, however widely 
the mark has been missed, to honor the sciences which con- 
tribute to medicine, the broadest and deepest of which 
is physiology. 

I conceive it not only fitting but obligatory to acknowl- 
edge some of the debts which have been accumulating 
during the years, out of which have emerged the contribu- 
tions with which my name may be associated. 

First, to a group of younger collaborators, changing in 
personnel as the years have passed, whose minds and ener- 
gies joined with mine in efforts to increase our insight 
into certain problems of the physiology of excretion con- 
cerning which we were at sea. Chance gave me the privi- 
lege of seniority in that group; chance brought us to- 
gether; chance, good-fortune, the questicns of alert stu- 
dents directed us toward problems which we were able 
partially to solve. I welcome the bestowal of the Phila- 
delphia award, inasmuch as it constitutes recognition by 
a distinguished committee of Philadelphians of the labor 
of those particular people for whom I have deep affection. 

Acknowledgment must also be made to the school in 
which for so many years we have had the privilege of 
working. Concerted investigative efforts, when carried 
on in universities, are possible only in those whose ad- 
ministrators recognize that the obligation to contribute 
new knowledge is as binding as is the obligation to in- 
struct students. The student who breathes the exhilarat- 
ing air of investigation comes to realize that what he 
learns from the records of the past is the product of the 
enthusiasm of youngsters like himself, fascinated by a 
glimpse of the mysteries which surround him, determined 
to try to describe and understand them. He becomes 
truly a contemporary of the great ones of the past as 
well as of the lesser ones who are following their steps. 
With such thoughts as these schools like that which, for 
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the moment, I happen to represent have seen to it that 
the inquiring and curious members of their faculties and 
student bodies shall have the expensive time and facilities 
and the impetus to discharge the investigative obligation 
to which I have referred. It is impossible for me to 
regard this present award as other than distinguished 
approval of an enlightened policy of the authorities of 
the University of Pennsylvania. 

And now I hope it is not out of place to mention an 
obligation of another sort which I should be unhappy 
not to acknowledge. I am thinking of a man, over eighty 
years old, now living on Trumbull Street in New Haven— 
R. H. Chittenden by name—forty years ago Yale’s great- 
est teacher of chemistry—under whom it was my good 
fortune for a time to work. I think also of a small group 
of teachers and investigators who in New York in the 
first decade of this century formed an important part of 
that ferment from which have grown the amazing devel- 
opments in this country in medical research and methods 
of medical education of which you have heard to-night. 
Two names leap to mind—they will mean little to you— 
much to me—Christian Herter and Graham Lusk. I 
should have been dull indeed had I not been able, coming 
to Philadelphia after association with them and their 
colleagues, to carry with me a little of the spirit of those 
courageous souls: if in some measure to-night’s award 
can bring credit to their names I shall be happy. 

With these heavy indebtednesses—with thankfulness 
for the generosity of Mr. Bok and for the good opinion of 
the committee, I accept the award with pride and in all 
humility. 


SYMPOSIUM AT THE UNIVERSITY OF 
NOTRE DAME 


A symposium will be held at the University of Notre 
Dame on May 2 and 3 entitled “The Physies of the 
Universe and the Nature of Primordial Particles.” 

During the meeting three public lectures will be 
given as follows: 


Dr. Carl D. Anderson, of the California Institute of 
Technology: ‘‘The Basic Constituents of Matter.’’ 

Dr. Arthur H. Compton, of the University of Chicago: 
‘* Whence Cosmic Rays?’’ 

Dr. Harlow Shapley, Harvard University: ‘‘The Dis- 
tribution of Matter in the Metagalaxy.’’ 


Technical papers announced on the preliminary pro- 
gram are: 


Carl D. Anderson, California Institute of Technology: 
‘*Some Aspects of the Cosmic-ray Problem.’’ 

Gregory Breit, University of Wisconsin: ‘‘The Nature 
of the Forces between Primordial Particles.’’ 

J. F. Carlson, Purdue University: ‘‘The Theory of 
Cosmic-ray Particles.’’ 

Arthur H. Compton, University of Chicago: ‘‘ Recent 
Research on Cosmic Rays.’’ 

Eugene Guth, University of Notre Dame: ‘‘The Rela- 
tivistic Theory of Primordial Particles.’’ 

Arthur E. Haas, University of Notre Dame: ‘‘ Cosmic 
Constants. ’’ 
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William D. Harkins, University of Chicago: ‘Th, Hex 
of the Stars and the Building of the Atoms in the Vii. 
verse. 

Canon Georges Lemaitre, University of Louvain, Visit. 
ing professor at the University of Notre Dame: a 
Problem of the Expansion of the Universe.’’ 

Manuel 8. Vallarta, the Massachusetts Institute 
Technology: ‘‘The Influence of the Magnetic Field of the 
Earth on Cosmic-ray Particles. ’’ 


AWARD OF THE LAETARE MEDAL 

Tue Laetare Medal, conferred annually by the Uyj. 
versity of Notre Dame on “an outstanding member of 
the Catholic laity,” has been awarded to Dr. Ini, 
Abell, of Louisville, president-elect of the America 
Medical Association. In making the announcement of 
the award the Rev. John F. O’Hara, chairman of the 
Laetare Medal Committee, said: 


The merit of Dr. Abell in his profession has been sig. 
nally recognized in his election to the presidency of the 
American Medical Association, and his varied service ty 
city and state and nation, as surgeon, citizen, soldier anj 
Christian gentleman, has endeared him in the esteem of « 
numerous and extensive public benefited by his years of 
devotion to the complete welfare of his fellow men. Most 
significant, perhaps, among the achievements of this eni- 
nent man of medicine is his contribution to the difficult 
science of psychiatry and his efficient effort toward the 
cure and prevention of mental disorder. 


Dr. Abell was born in 1876, in Lebanon, Ky. He's 
a descendant of a family that originally settled in Ker- 
tucky in 1788. He was graduated from St. Mary's 
College, Kentucky, in 1892 and five years later took 
his degree in medicine from the Medical School of the 
University of Louisville, where he has been professor 
of clinical surgery since 1904. Dr. Abell studied at 
the University of Marburg and at the University of 
Berlin. He was lieutenant-colonel in the United States 
Army Medical Corps during the world war and is now 
a colonel in the Medical Reserve Corps. 

The Laetare Medal award originated in the ancient 
papal custom of bestowing the Golden Rose on a 
member of the Italian Catholic nobility on Laetare 
Sunday. Its modern counterpart was inaugurated at 
Notre Dame in 1883, when the Very Rev. Edward 
Sorin, C.S.C., university founder, bestowed the first 
medal on the late John Gilmay Shea, the Catholic 
historian. Dr. Abell is the fifty-sixth recipient of the 
award. 


ELECTION OF FELLOWS OF THE ROYAL 
| SOCIETY, LONDON 


At the annual election of fellows of the Royal Sv 
ciety held on March 17, the following were elected: 


G. D. Bengough, consultant to the Chemical Research 
Laboratory, Department of Scientific and Industrial Re- 
search. 
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(. H. Best, professor of physiology, University of 


Toronto. 

w. Brown, professor of plant pathology, Imperial Col- 
lege of Science and Technology. 

J. W. Cook, professor of chemistry, the Research Insti- 
tute, Royal Cancer Hospital. 

T, L. Eckersley, research physicist, Marconi’s Wireless 


Telegraph Company. 
q. I. Finch, professor of applied physical chemistry, 


f Imperial College of Science and Technology. 


W. E. Gye, director of the laboratories of the Imperial 
Cancer Research Fund. 

W. V. D. Hodge, Lowndean professor of astronomy and 
geometry, University of Cambridge. 

J. 8. Huxley, secretary of the Zoological Society of 
London. 

J. Jackson, H.M. astronomer at the Cape. 

Sir Robert Mond, chemist and Egyptologist. 

J. E. Richey, district surveyor, H.M. Geological Survey. 

F. S. Russell, naturalist at the Marine Biological Asso- 
ciation. 

B. F. J. Schonland, professor of physics, University of 
Cape Town. 

F, S. Sinnatt, director of fuel research, Department of 
Scientific and Industrial Research. 

K. M. Smith, senior research assistant, Plant Virus 
Station, Cambridge. 

E. Stedman, lecturer in department of chemistry in 
relation to medicine, University of Edinburgh. 

C. E. Tilley, professor of mineralogy and petrology, 


| University of Cambridge. 


W. E. S. Turner, professor of glass technology, Uni- 
versity of Sheffield. 

H. H. Woollard, professor of anatomy, University Col- 
lege, London. 
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THE FEDERATION OF AMERICAN SOCIE- 
TIES FOR EXPERIMENTAL BIOLOGY 


THE Federation of American Societies for Experi- 
mental Biology will meet in Baltimore on March 30 
and 31 and April 1 and 2. The federation is com- 
posed of the American Physiological Society, the 
American Society of Biochemists, the American So- 
ciety for Pharmacology and Experimental Therapeu- 
ties and the American Society for Experimental 
Pathology. 

This annual meeting will be unique in that it will 
celebrate the fiftieth anniversary of the founding of 
the American Physiological Society. The addresses at 
the banquet will be devoted to commemorating the 
work of the three men who organized the society and 
directed the first three physiological laboratories in the 
country. Dr. Walter B. Cannon, of Harvard Univer- 
sity, will speak on Henry P. Bowditeh; Dr. Anton J. 
Carlson, of the University of Chicago, on S. Weir 
Mitchell, and Dr. William H. Howell, of the Johns 
Hopkins University, on H. Newell Martin. Dr. Walter 
KE. Garrey, president of the society, will introduce Dr. 
William T. Porter, honorary president, who will act as 
toastmaster. 

All the original members of the society now living, 
together with the past presidents, representatives of 
other biological societies in this country and of the 
English and Canadian physiological societies, are ex- 
pected to attend as guests. To further commemorate 
the occasion an illustrated history of the American 
Physiological Society is in process of publication. It 
will contain articles by William H. Howell and Charles 
W. Greene, with a foreword by Walter J. Meek. 


SCIENTIFIC NOTES AND NEWS 


Dr. H. C. CHRISTENSEN, secretary of the National 
Association of Boards of Pharmacy, has been awarded 
the Remington Medal for 1938. The presentation will 
be made at a coming meeting of the New York Branch 
of the American Pharmaceutical Association. The 
medal is awarded annually to the “man or woman 
who has done most for American pharmacy during 
the preceding year or during a longer period of out- 
standing activity and of fruitful achievement.” 


Proressor F. E. TURNEAURE, dean emeritus of the 
College of Engineering of the University of Wiscon- 
sin, and Dr. D. W. Mead, professor emeritus of hy- 
draulie and sanitary engineering, were presented with 
honorary memberships in the Engineering Society of 
Wisconsin at the annual convention, which was held 
from March 17 to 19. At a banquet in the evening 
of March 17 the speakers were: President C. A. 
Dykstra, Colonel E. E. Gesler and C. R. Martin, of 
Milwaukee. 


Dr. Ross G. Harrison, Sterling professor of biology 
at Yale University, has been elected a foreign member 
of the Zoological Society of London. 


Dr. Grorce B. Barsour, associate professor of 
geology in the Graduate School of Arts and Sciences 
of the University of Cincinnati, has been elected an 
honorary member of the Geological Society of Bel- 
gium. 


Aw honorary degree will be conferred on Dr. Harry 
Steenbock, professor of agricultural chemistry at the 
University of Wisconsin, at the eighty-fifth commence- 
ment exercises of the university on June 20. 


THE honorary membership of the Rittenhouse Astro- 
nomical Society of Philadelphia was conferred upon 
Dr. Knut Lundmark, director of the observatory at the 
University of Lund, Sweden, at a joint meeting of the 
society with the Franklin Institute on March 24. Dr. 
John H. Pitman, of the Sproul Observatory, president 
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of the Rittenhouse Society, made the award, which was 
given in recognition of Dr. Lundmark’s “important 
contributions to astronomy, particularly in his investi- 
gations on the objects of outer space.” Astronomers 
upon whom honorary membership had previously been 
conferred are: Dr. Frank Schlesinger, Dr. Robert G. 
Aitken, Dr. Harlow Shapley, Robert R. MeMath and 
Dr. Armin O. Leuschner. 


Dr. Rosert W. Honeson, professor of subtropical 
horticulture in the College of Agriculture of the Uni- 
versity of California at Los Angeles, has received the 
decoration of Officier du Mérite agricole, France, in 
recognition of professional services in the horticul- 
tural development of French North Africa in 1930 
and 1931, and for advice since that period. He spent 
a year conducting horticultural surveys for the French 
protectorate governments of Tunisia and Morocco. 


THE thirty-fifth anniversary of Dr. Smith Ely 
Jelliffe’s editorship of The Journal of Nervous and 
Mental Diseases will be celebrated at the New York 
Academy of Medicine on April 22. The celebration 
will consist of a Neuro-Psychiatric Symposium to be 
held on the afternoon of April 22 at two o’clock, and 
will be followed by a dinner in the evening. Speakers 
at the dinner, who will pay tribute to Dr. Jelliffe, are: 
Earl D. Bond, who will speak on “Balance in Psychi- 
atric Research”; George Draper, on “The Man Factor 
in Disease”; Frederick Tilney, on a “New Interpreta- 
tion of the Hippocampus”; Oskar Diethelm, on “Psy- 
chiatry and Neurology in the Last Fifty Years,” and 
Karl A. Menninger, on “Somatic Correlations with 
the Unconscious Repudiation of Femininity in 
Women.” 


A. E. Cours, assistant to the president of the In- 
ternational Nickel Company of Canada, has assumed 
the presidency of the Canadian Institute of Mining 
and Metallurgy for the 1938-1939 term. He succeeds 
the Honorable Michael Dwyer, Minister of Mines for 
Nova Scotia. 


Dr. Herpert V. NEAL, professor of zoology and 
dean of the Graduate School of Tufts College, will re- 
tire at the end of the academic year. He joined the 
faculty of the college in 1913. 


Dr. George W. McCoy, medical director of the 
U. S. Public Health Service, at the request of Dean 
Rigney D’Aunoy has been assigned by Dr. Thomas 
Parran, Jr., surgeon-general of the United States, to 
the School of Medicine of the Louisiana State Univer- 
sity. His title will be professor of preventive medicine 
and public health. 

Mayor THomas D. Stamps, of the U. S. Corps of 
Engineers, has been nominated by President Roosevelt 


to be professor of civil and military engineering at 
the U. S. Military Academy, at West Point, N. Y. 
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Dovueuas F. Miner, manager of the Centra] Engi 
neering Laboratories and Standards of the Westing. 
house Electric and Manufacturing Company, 
Pittsburgh, has been appointed George Westinghony 
professor of engineering at the Carnegie Institute af 


Technology. He will act as coordinator for the Weg, | 


inghouse cooperative engineering plan, under which ; 
qualified group of engineering students will take the 
usual technical college course, and during the samp 
period will receive shop and engineering experieny 
at the Westinghouse plant. Students may follow any 
of the engineering courses given at the institute. The 
professorship is part of the plan announced lag 
autumn when the Westinghouse Company gave $200, 
000 to the endowment fund of the institute. Te, 
scholarships are also provided annually for exceptions] 
students, who over a period of five years will receive 
the sum of $3,000. 


At the University of Chicago, Dr. Alfred |, 
Kroeber, professor of anthropology at the University 
of California, has been appointed visiting professor 
for the spring quarter in anthropology. In addition 
to his courses on “The Nature of Culture” and “Primi. 
tive Art,” he will give a series of public lectures. Dr. 
Robert Petrie Walton, professor of pharmacology at 
the University of Mississippi, will be a visiting lec. 
turer in pharmacology. Dr. Wilton Marion Krogman, 
of Western Reserve University, has been appointed 
associate professor of anatomy and physical anthro- 
pology. 

Dr. R. V. Curisti£, until last September a member 
of the Medical Clinic of McGill University, previously 
of the Hospital of the Rockefeller Institute of New 
York City, has been appointed to the university chair 
of medicine at St. Bartholomew’s Hospital Medical 
College, London. 


Dr. Cotin G. Fink, professor of electrochemistry, 
Columbia University, has been appointed an official 
American delegate to the thirteenth Conference of the 
International Union of Chemistry and the tenth Inter- 
national Congress of Chemistry to be held at Rome 
from May 15 to 21. He will deliver an address on 
“The Electrochemistry of the Rare Metals.” 


Dr. A. J. Nicnouson, chief of the Division of 
Entomology of the Australian Council for Scientific 
and Industrial Research, Canberra, has arrived in the 
United States and is working in the laboratory of 
Professor Harry S. Smith at the University of Cali- 
fornia Citrus Experiment Station at Riverside. Dr. 
Nicholson is known for his work on growth and bal- 
ance in animal populations. Dr. and Mrs. Nicholson 
expect to spend five weeks at Riverside, after which 
they plan to visit eastern United States, Canada, En- 
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Jand, Germany and various other European countries, 
sunt to Australia via the east coast of Africa. 


Dr. EuGENE DAVENPORT, dean emeritus and first 
girector of the Experiment Station of the College of 
Agriculture of the University of Illinois, and H. W. 
Mumford, the present director, were the principal 
speakers at the celebration of the fiftieth anniversary 
of the station on Mareh 25. 


proressoR A. N. WINCHELL, of the University of 
Wisconsin, delivered the third series of Grant Me- 
morial Lectures at Northwestern University on March 
30, 31 and April 1. On the evening of March 31 he 
gave a non-technical lecture entitled “Where Art and 
Seience Meet” and on three successive afternoons a 
gries of technical lectures on “The Nature of Crystal 


Structure.” 


Tue fifty-sixth course of the Lane Popular Medical 
Lectures will be given at Stanford University during 
April and May. There will be four lectures on Fri- 
day evenings, beginning on April 1. The lecturers 
are: Dr. Walter W. Boardman, Dr. Donald E. King, 
Dr. William J. Kerr and Dr. Dwight L. Wilbur. 


Dr. WaLLAcE M. Yarer, professor of medicine in 
the School of Medicine of Georgetown University, de- 
livered the annual Kober Lecture at the university on 
March 28. The lecture was entitled: “Goiter and the 
Heart: An Exposition of the Present Status of Our 
Knowledge of the Subject.” 


Dr. EpisoN Pettit, astronomer in the Mt. Wilson 
Observatory of the Carnegie Institution of Washing- 
@ (on, on March 16 gave at the University of California 
at Los Angeles a lecture on solar prominences illus- 
trated by motion pictures recently secured with the 
tower telescope of the MeMath-Hulbert Observatory 
of the University of Michigan at Lake Angelus. Dr. 
Pettit was accompanied by Robert R. McMath, the 
director of the MeMath-Hulbert Observatory, who 
made a few informal remarks after the lecture. 


Dr. Dav Kennepy HENpDERSON, professor of psy- 
chiatry in the University of Edinburgh, physician su- 
perintendent of the Royal Edinburgh Hospital for 
Mental Disorders, will deliver the sixth series of the 
Thomas William Salmon Memorial Lectures at the 


New York Academy of Medicine on April 18, 19 and 
20, 


Dk. Francis G, BENEDICT, research associate of the 
pCamegie Institution of Washington and formerly di- 
rector of the Nutrition Laboratory of the Carnegie 
slustitution in Boston, gave addresses from March 2 
018 under the auspices of Sigma. Xi on the subject, 
F Animal Metabolism from the Mouse to the Elephant,” 
tt the following institutions: The Ohio State Univer- 
sity, the Michigan State College, the College of Medi- 
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cine of the University of Illinois, Chicago; the Univer- 
sity of Colorado, the University of Washington and 
Purdue University. In many cases he also spoke in- 
formally on “What the Research Worker may Learn 
from the Magician.” 


THE American Psychological Association will hold 
its forty-sixth annual meeting at the Ohio State Uni- 
versity from September 5 to 10. Officers this year 
are: President, J. F. Dashiell, University of North 
Carolina; Secretary, Willard C. Olson, University of 
Michigan; Treasurer, Willard L. Valentine, the Ohio 
State University. Arrangements for the convention 
are in the hands of a committee consisting of the 
president and secretary of the association and Dr. H. 
E. Burtt, of the department of psychology. Numerous 
subeommittees are in charge of convention details. 
The Society for the Psychological Study of Social 
Issues, the Psychological Corporation, the Psycho- 
metric Society and the American Association of Ap- 
plied Psychologists will meet in conjunction with the 
association. 


THE ninth spring meeting of the Eastern Branch of 
the American Psychological Association will be held 
under the auspices of New York University on Friday, 
April 1, at the Hotel Commodore, New York City, and 
on Saturday, April 2, at the University College of Arts 
at University Heights. A banquet will be held at 7 
o’elock on the evening of April 1, after which Pro- 
fessor Karl S. Lashley, of Harvard University, will 
give the presidential address. He will speak on the 
“Experimental Analysis of Instinctive Behavior.” 


THE governor of Alabama has announced that the 
Rockefeller and Carnegie Foundations will provide an 
endowment of $10,000,000 for construction of a med- 
ical center at Tuscaloosa in conjunction with the Uni- 
versity of Alabama and the state mental hospitals. 
It will provide a four-year medical school for the 
university, a general hospital, a psychopathic hospital, 
nurses’ school and state-wide clinics. 

Aw allotment of $90,525 has been made by the 
Works Progress Administration for the running of 
geodetic surveys throughout the State of Louisiana 
and in establishing permanent bench marks. The head- 
quarters of the survey will be in New Orleans. 


PRELIMINARY arrangements have been made recently 
with officials of the U. 8. Biological Survey for the 
collection of stream flow records by the Geological 
Survey at three of the Migratory Waterfowl Refuge 
projects where information relating to the water sup- 
plies is essential in connection with their operation. 
These projects are in South Dakota, Oregon and 
Michigan. 

THE Florida Academy of Sciences is interested in 
entering into exchange arrangements with scientific 
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periodicals published anywhere in the world. Volume change should be sent to Dr. J. H. Kusner, secretary 
I (1936) of the proceedings has just appeared. Any Florida Academy of Sciences, University of Plorias 
communications and copies of proceedings for ex- Gainesville, Florida. 


DISCUSSION 


SHOCK DISEASE AND THE SNOWSHOE changes only in the liver; pathological findings in oth, 
HARE CYCLE organs are variable. 

THE periodic decimation of the snowshoe hare in The liver degeneration is associated with a failyy 
North America, which approximately every ten years to store glycogen. When the carbohydrate reserye jy 
reduces the numbers of these animals to scarcity, seems the liver reaches a low value, the hare leads a pre 
again to have run its course in Minnesota. For sev- carious existence. As excitement or exertion deplete 
eral years past hares have decreased in numbers _ the small glycogen reserve, the blood sugar drops beloy ' 
throughout the state, and in most areas appear to be the normal range, unconsciousness supervenes, and the ‘ 
near or at the extreme low point. On the Lake Alex- hare dies. Routine technical procedures have show 
ander Area in Morrison County, where extensive field that normal hares have an average liver glycogen valu 
and laboratory studies have been carried on since 1930, of 5.5 per cent., while hares in shock have values froy 
a peak population of hares was reached in 1933, when 0.02 per cent. to 0.18 per cent. 
the trapping census showed 478 hares per square mile. Our first investigations of this disease in live hares 
The decline has been continuous since that time, but W®Te confined to animals found sick in box traps ani 
the greatest drop occurred during the fall and winter 4Ying, as a rule, while being taken to the laboratory, Hj, 
of 1935, so that by the spring of 1936 the population When it was recognized that the condition Was SO Wide. 
was reduced to 164 hares per square mile. Now in the spread that large numbers of hares died when sub 
fall of 1937 the numbers are so low that any enumera- jected to the mild but continuous strain of captivity 
iets will kateb intensive investigations were carried out on captive 


It has been the finding of the Minnesota Wildlife oe During Mareh, 1936, just at the end of th 
Disease Investigation,! from intensive studies on the period of sharpest decline, we held 204 hares unde iii ps 


, : observation. The animals survived an average of only 
hare end Som 4.2 days, and not a single hare survived the 20th day. 


wen The conditions of captivity were favorable for ha 
of Minnesota, that the die-off of snowshoe hares is due 
an that identical with those provided for groups of hares held 
called “shock under observation indefinitely, previous to the wide {oy 
Hares suffering from shock disease perfectly spread occurrence of shock disease in the hare populi phx 
normal until they are suddenly stricken with convul- tion. The hares appeared at ease, hopped around HR int 
sions and die in the seizures or abruptly sink into a interestedly, and ate a variety of foods. However, : Bi ext; 
fatal coma. We first used the term “shock disease” pare appearing normal would suddenly spring into the HR wh. 
when we recognized that some hares trapped and held gi in convulsions or sink to the floor in coma. 1: MM eyr 
in eapitivity would die from the shock of change in  gither case, death usually followed from a few minute 
environment. Later we learned that the convulsive {9 an hour after the onset of symptoms. 
seizures in these animals were hypoglycemic in char- This type of sudden death of hares was observed it 
acter and that death was usually due to an abnormally the woods under entirely natural conditions by ow 
low blood sugar. staff at the same time, and similar occurrences welt 
So far as we have been able to determine, the basis reported to us by others. During the summer of 1931, 
of the disease is a degeneration of the liver. Usually with the assistance of Deane Mather, of the U. 5 
in advanced eases the liver is a dark mahogany in color Forest Service, shock disease was demonstrated t 
and is atrophic and definitely smaller than normal, so occur in hares 6 weeks old while living in a wild stalé 
that the capsule is separated from the parenchyma jn fenced natural ranges in which they were bom 
and lies as a wrinkled membrane over the surface of It has become evident that the death of hares whit! 
the organ. Microscopically, the liver cords are highly we have observed in captivity is a process which his 
atrophic. Thus far we have recognized consistent been accelerated, but which is otherwise identical wit 


that involving the animals undisturbed in the wild. 
xecutive Reports of the ‘‘ Minnesota Wildlife Disease ‘ 
Investigation,’’ Vol. 1 (July, 1933, to December, 1934), The large eters of hares which we have held 

and Vol. 2 (January, 1935, to June, 1936). Mimeographed captivity while observing deaths from shock disc 
by U. 8. Department of Agriculture. represented samples from central Minnesota, north 


2R.G.G dc. L. L Am. Jour. Physiol., 119: 
1937. eastern Minnesota and the northwest area lying sot! 
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Pores of the skin may be responsible. 


of Lake of the Woods. The hare populations in these 
regions were afflicted with shock disease to varying 
degrees. Since animals from these districts rapidly 
succumbed to shock disease in captivity, and hares 
were dying from the same disease in the wild, there 
yould seem to be no doubt that the hare population 
throughout Minnesota was in a process of destruction 
from shock disease during the winter and spring of 
1936. The evidence that shock disease is almost wholly 
responsible for the decimation of hares is greatly aug- 
mented by our extensive attempts to demonstrate a 
significant mortality from other diseases which might 
be a factor in the area of the die-off. Such infectious 
diseases as tularemia we have found to play but a 
minor role in the mortality of hares. Moreover, the 
general picture of the decline, continuing until popula- 
tions are extremely low, is not one typical of the 
course of an epizootic disease. In the sphere of our 
investigations both positive and negative findings point 
to shock disease as the primary cause of the periodic 
decimation of the snowshoe hare. 
Ropert G. GREEN 
UNIVERSITY OF MINNESOTA 
L. Larson 

BUREAU OF BIOLOGICAL SURVEY 


PRODUCTION OF WHEALS IN THE HUMAN 
SKIN} 

UNPUBLISHED data of Abramson, Sookne and Moyer 
have indicated that there is in ragweed extract an 
active amphoteric constituent of high molecular weight 
which is negatively charged at pH 7.4. We have there- 
fore attempted to elicit allergic wheals by the electro- 


Sphoresis of ragweed extracts from absorbent cotton 


into the skin of individuals hypersensitive to aqueous 
extracts of ragweed pollen. It was discovered that 
wheals were obtained after five to ten minutes with 
current densities of 0.3 to 0.5 milliampere not only 
with the negative pole but also with the positive pole 
used in the same fashion. Large wheals with pseudo- 
pods were obtained following electrophoresis of 
dialyzed extracts. The same technique employed on 
Subjects not hypersensitive to ragweed did not result 
in whealing. To account for the fact that the positive 
pole gave as large if not larger wheals than the nega- 
tive pole, we may hypothesize either the presence of 
positively charged active constituents, or invoke the 
notion that the positively charged water molecules 
which set up an electro-osmotie stream through the 
Similar results 
Have been obtained using extracts from the pollen of 
‘imothy grass. In unpublished experiments with Lub- 


‘From the Medical Service of Dr. George Baehr and 
~ Laboratories of the Mount Sinai Hospital, New York 
ity, 


SCIENCE 


299 


kin, it has been shown that positively charged hista- 
mine ions can be electrically transported from the skin 
from wheals produced by histamine by application of 
the negative electrode. Prior to the formation of an 
allergic wheal by means of the electrophoresis of pollen 
extract using the negative pole, the formation of hist- 
amine is the generally accepted theory. It should then 
be possible to remove the histamine from an allergic 
wheal by applying the negative pole. <A recovery of 
histamine in this fashion has not as yet been achieved. 

Similar experiments on the electrophoresis of insulin 
through the skin are in progress. 


Haroup A. ABRAMSON 


SAUROPOD DINOSAUR REMAINS IN THE 
UPPER CRETACEOUS 

AN expedition from the Smithsonian Institution 
working in the Wasatch Plateau region of central 
Utah during the summer of 1937 made a discovery of 
more than ordinary interest. In the type section of 
the North Horn formation, in Emery County, a con- 
siderable portion of a very large sauropod dinosaur 
was found in beds carrying horned (Ceratopsian) and 
duck-billed (Hadrosaurian) dinosaur remains. These 
animals fully indicate the Upper Cretaceous age of 
the lower eight hundred feet of the North Horn 
formation. 

The Sauropod specimen is of special interest not 
only because of its unexpected appearance here, but 
also because it pertains to the family Titanosauridae, 
the first recognized occurrence of this family in North 
America. At this time only a scapula and a section 
from the mid-caudal region has been prepared, but 
the latter are sufficient to show the caudal vertebrae 
to be procoelus with small neural arches confined to 
the anterior half of the centra, both typical features 
of the family as known at the present time. 

The genus Titanosaurus was established by Lydek- 
ker on caudal vertebrae from the Upper Cretaceous 
(Lamenta Beds) of India, and the same authority 
was the first to report the genus from the Upper 
Cretaceous of Patagonia. 

The specimen under discussion has not been suffi- 
ciently prepared as yet for proper comparison with 
the type of Alamosaurus sanjuanensis, from the Upper 
Cretaceous (Ojo Alamo) of New Mexico, but such 
comparisons as have been possible appear to show 
its affinities to be near, if not belonging to that genus. 

It should be recalled that Alamosaurus was the first 
sauropod dinosaur to be recognized from the Upper 
Cretaceous of North America, and the skepticism with 
which that announcement was received may now be 
dissipated by this second discovery under circum- 
stances that are even more convincing than the first, 
if that is necessary. 
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This specimen will be fully described and discussed 


as soon as the bones have been prepared for study. 
C. W. GILMORE 
SMITHSONIAN INSTITUTION 


A NEW RECORD FOR FRESH-WATER 
MEDUSAE IN PENNSYLVANIA 

On August 17, 1937, a single specimen of fresh- 
water medusa was brought to the writer for identifi- 
cation. In the afternoon of this day approximately 
150 jellyfish were collected in an abandoned limestone 
quarry filled with spring and drainage water, near the 
village of Almedia, Columbia County, Pennsylvania. 
This collection, made with a dip net from the shore, 
was a small part of the population seen. Collections 
were made at regular intervals until October 25. Resi- 
dents of the neighborhood who use this pool for bath- 
ing report that these animals were noticed several 
weeks previous to August 17. During this period 
the density of population varied from several dozen to 
many thousands. At the height of population density 
they welled up from the depth of the pool in cloud-like 
multitudes. This pool is 225 feet wide, 375 feet long, 
35 to 90 feet deep, with very abrupt slopes. 

The medusae collected in the field ranged from 0.5 
mm to 18.0 mm in diameter. No hydroid forms were 
observed. Live medusae taken to the laboratory sur- 
vived about four weeks in aquaria supplied with water 
and Elodea from their natural habitat. The contents 
of one aquarium in which the medusae had died and 
disintegrated suddenly became populated with minute 
medusae and small green hydra. This aquarium had 
been frequently observed with the hope that the 
hydroid form might have been brought in on the 
Elodea. The smallest of these medusae was 0.35 mm 
in diameter, had eight buds for tentacles, a short 
manubrium and well-developed velum. Specimens 0.75 
mm to 1.00 mm in diameter developed 16 or more 
tentacles. It is estimated that a total of 250 small 
medusae were produced in this aquarium during a 
period of 28 days with a peak population of 100 
specimens. Approximately half of these specimens 
were preserved. Some of the others were isolated with 
the hope that they might develop to maturity, but with- 
out success. 


SCIENCE 


According to Professor Payne these medusae are 


Craspedacusta ryderi. 
This is the first locality record for Craspedacust, 
in this section of Pennsylvania. 
Kruper C. Kusrzp 
State TEACHERS COLLEGE, 
BLOOMSBURG, Pa. 


NEW EXPOSURES OF ORDOVICIAN Bey. 
TONITE IN SOUTHWESTERN VIRGINIA 


SEVERAL excellent exposures of bentonite have be, 
uncovered by recent road-building activities on Vj. 
ginia Highway 64 in Turkey Cove, northeastern Le 
County, Virginia. The bentonite beds, which vary jy 
thickness from three inches to two feet, occur in the 
Lowville and Trenton formations (Middle Ordoyi. 
cian). The rocks have been folded and faulted » 
that the same bed is exposed more than once. When 
the writer left the area in early September, 1937, seven 


. exposures at three horizons had already been laid open, 


Road-building was not complete at that time, however, 
and new cuts will be made in Lowville and Trenton 
rocks for another mile or more. Hence it is likely that 
ten or a dozen sections of bentonite will be available 
for study by the next field season. The susceptibility 
of the soft voleanie ash to weathering and relatively 
rapid removal lends especial interest to these fresh 
exposures. 

In a recent paper on the stratigraphy of Ordovician 
bentonites in southwestern Virginia, Rosenkrans' 
states that the exposures of bentonite in Lee County 
are poor, and at the same time that the area is one of 
great importance in establishing by means of bentonite 
the stratigraphie relations of the Lowville formation 
in Tennessee, Kentucky and Virginia. This is the case 
because the sediments of Lowville age in this area ar 
apparently transitional between the limestone deposits 
of the interior and the clastie rocks in the eastern part 
of the Appalachian Valley. The bentonite sections 
newly exposed in Turkey Cove fill the need expressed 
by Rosenkrans. It is hoped that they will receive the 
detailed study to which their excellence and strategit 
position entitle them. 7 

Rosert L. 

State UNIVERSITY oF Iowa 


SCIENTIFIC BOOKS 


GENERAL CATALOGUE OF STARS 
General Catalogue of 33,342 Stars. By BENJAMIN 
Boss. Carnegie Institution of Washington. 5 vols. 
Quarto. 
THis publication represents the final five volumes of 
a general program of work started by Professor Lewis 
Boss about the time he became director of the Dudley 


Observatory at Albany, sixty years ago. 


Professor 
Boss’s first catalogue of standard stars was published 
in 1877, and his “Catalogue of 627 Principal Standard 
Stars, distributed from the north to the south pole aud 
derived from a homogeneous treatment of all available 


1R. R. Rosenkrans, Va. Geol. Survey Bull., 46-1: %, 
1936. 
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material” appeared in 1903. This latter work was 
aided by the first of a series of grants from the Car- 
negie Institution of Washington, and these grants 
pecame 2 continuing fund when in 1905 the trustees 
of the Institution created a Department of Meridian 
Astrometry, cooperating with the Dudley Observatory, 
and with Professor Boss as director. 

Under this arrangement the “Preliminary General 
Catalogue” (P.G.C.) of 6,188 stars, foreshadowing the 
“General Catalogue” (G.C.) of to-day, was developed 
and published by 1910. The positions of over 11,000 
stars observed at Albany prior to 1901 were reduced 
and published by 1918. Additional observations of 
all stars to be in the projected catalogue were made 
with the meridian cirele of the Dudley Observatory, 
the positions of 15,333 stars, observed at San Luis in 
the southern hemisphere from 1909 to 1911, being 
reduced and published by 1928, and the positions of 


f 20,811 stars observed at Albany from 1907 to 1918, 


being reduced and published by 1931. And by com- 
bining this new material with all other available mate- 
rial of the past and present, there was throughout the 
gradual development of the great catalogue, just dis- 
tributed, which gives definitive positions and proper 
motions for all stars in the sky to the seventh magni- 
tude and for thousands of fainter stars. 

The work was carried on under the direction of Pro- 
fessor Lewis Boss until his death in October, 1912, 


| and since then it has been brought to a successful con- 


clusion under the direction of Professor Benjamin 
Boss. Among the assistants of long connection with 
the work may be mentioned Mr. Roy and Mr. Varnum, 
both of whom earried on responsible portions of the 
work for over 40 years. 

A general catalogue of stars is one that gives posi- 
tions and motions of stars founded upon the combined 
results of all the principal observational catalogues 
available—these catalogues being reduced uniformly 
with the same general reduction constants depending 
upon the elements of the solar system and positions of 
the fundamental planes of reference. Professor Lewis 
Boss held that a standard catalogue must represent as 
consistently as possible the sum total of observations 
having fundamental value such that the sum of the 
squares of the deviations of the several component star 
catalogues at various epochs from the standard cata- 
logues shall be a minimum. Inherently such catalogues 
are old before they appear. They are most accurate 
at their mean epoch, which in the present case is about 
1900, 

The publication is in five volumes, averaging 350 
pages each. The first volume gives the introduction, 
ephemerides of 610 cireumpolar stars and systematic 
corrections for 238 observational catalogues. The 
other four volumes—one for each fourth of the sky— 
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give the positions and proper motions for 1950 of 
33,342 stars. ! 

The general arrangement and treatment of the 
subject-matter and the printing features are excellent. 

The introduction gives a brief history of the work 
and explains the methods used in determining correc- 
tions to the system of the P.G.C. which was used as 
the provisional system for comparison. The periodic 
and progressive errors are thoroughly investigated, 
using about one hundred of the principal observational 
catalogues of the last one hundred years. The well- 
known periodic errors in the right ascensions were 
found to vary with the epoch. It is definitely stated 
that the P.G.C. system uncorrected for these periodie 
errors was adopted as the basis of the new system. 
The G.C., therefore, does not represent the observations 
in this respect. As these errors enter into the proper 
motions, also, the error of the positions will increase 
with time, as is shown in the large differences from 
the new “Dritter Fundamentalkatalog” (F.K.3), by A. 
Kopff. 

The important correction to the declinations varying 
with declination was carefully determined, following 
the method of Professor Lewis Boss by intereompari- 
son of observations taken at observatories in the north- 
ern and southern hemispheres with a general discussion 
of the refraction. This principle involves the instru- 
mental spacing of the 180° from pole to pole as funda- 
mental points. Other investigators make use of a 
third fundamental point half way between the two 
poles given by observations of the sun and planets. 
Modern observations furnish reliable positions of the 
equator among the stars, giving a correction of + 0//2 
to the declinations of the G.C. 

The equinox was corrected and the finally adopted 
corrections to the P.G.C. are given together with sys- 
tematie corrections and weights for 238 observational 
catalogues, 1750-1925, from which positions were 
taken in constructing the final catalogue. The com- 
parison with the catalogue FK3 shows larger differ- 
ences than might be expected. These two outstanding 
catalogues—the two general fundamental investiga- 
tions of this half of the century—using quite largely 
the same observational material from 1750 to 1925, 
have systematic differences at various points of the 
sky amounting to 0’/5 at 1950 and increasing to 1//0 
at the end of the century. Statistical investigators 
and others should bear this in mind and not confuse 
systematic errors with stellar motions. 

In the catalogue the use of the Draper numbers in- 
stead of the conventional historic names or Durch- 
musterung numbers, is an innovation. Data are given 
so that observations in the future may be added, thus 
increasing the accuracy of the positions and motions 
of individual stars. 
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The probable error of a catalogue position for a 
fundamental star is less than 0’/1. For two thirds of 
the stars including the fainter stars in general the 
probable error of the 1950 position is 0’73 or larger. 
The authors call attention to the need for reobserva- 
tion of the larger part of the stars. They also suggest 
that many stars should be added to the list for the 
more uniform spacing required in photographie work. 

One of the many valuable results of this work is that 
it makes possible the reduction of all star observations 
of the last two centuries on a uniform system. 

The very large number of definitive proper motions 
all on a uniform basis will be of special value in many 
researches, and the catalogue will immediately meet a 
need in a wide field of statistical and positional inves- 
tigations. 

All those who have taken part in this production 
are to be heartily congratulated for a most excellent 
astrometric history of the brighter stars. The work is 
by far the most comprehensive and important of its 
kind ever undertaken, and it is a worthy monument to 
the genius and foresightedness of Professor Lewis 
Boss; to the zeal and ability of Professor Benjamin 
Boss and his collaborators; and to the generous sup- 
port for over thirty years by the trustees of the Car- 
negie Institution of Washington. 

H. R. Morean 


QUANTUM MECHANICS 
Principles of Quantum Mechanics. By A. Lanpé. 
xii+115 pp. New York: Macmillan Company. 

1937. $2.25. 

PAULI once said regarding quantum mechanics: “In 
analogy to the term relativity theory one could call 
modern quantum theory the theory of complementar- 
ity.” The concepts of the fundamentals of quantum 
mechanics were clarified by Heisenberg’s famous paper 
of 1927 on the uncertainty principle and Bohr’s papers 
(1928-1930) on atomic theory and the description of 
nature. Landé’s book tries to carry out the program 
of quantum theory as a theory of complementarity sys- 
tematically. The great amount of material is covered 
in some 100 pages with great skill. The program of 
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the book is set forth in an excellent preface anq an 
introductory chapter on observation and interpreta, 
tion. It is followed in part I by the elementary theory 
of observation : the principle of complementarity, 1, 
first paragraph of this chapter deals with the analogy 
between mechanics and wave theory (a short remap, 
on the history of these considerations, which starte; 
with Bernoulli and were fully developed by Hamilto, 
might be of interest in a future edition.) In this fst 
part the view-points of the corpuscular and way, 
theory are clarified. The second part deals with the 
principle of uncertainty and its application to stan. 
ard experiments. Classical and quantum mechanie;| 
pictures and their correlation are discussed. This 
leads to the third part dealing with the principle of 
interference and Schrédinger’s equation. The folloy. 
ing chapter is devoted to the principle of correspon. 
dence between mechanics and wave theory. The tery 
prineiple of correspondence, however, is not used in 
the same sense as used by Bohr—asymptotiec coinci- 
dence between quantum frequencies and elassical] fre. 
quencies—but it refers “to all analogies and asymptotic 
coincidences of quantum mechanics with both the 
classical theory of charged particles of matter and 
with the classical hydrodynamics of a continuous 
density serving as a medium for matter waves.” The 
book closes with a short mathematical chapter on the 
theory of transformations and the principle of invar- 
ants. 

While we have now-a-days a great number of texts 
available, to introduce the student to the technique 
of wave mechanics, this book of Landé’s will be of 
great value to student and teacher alike for the clarif- 
cation of the fundamental concepts, their logical 
development and the connection between the different 
fields of mathematical development. May we expres 
the hope that a future edition will include also treat- 
ment of subjects omitted now, such as photo-effect, 
Raman effect (as a classical effect), and one of the 
typically wave mechanical phenomena, “the tunnel 
effeet.” 

Karu LarKk-Horovit™ 

PuRDUE UNIVERSITY 


SPECIAL ARTICLES 


INHIBITION OF PARTURITION IN THE 
RABBIT BY THE INJECTION OF 
ESTROGENIC HORMONE 

THE corpus luteum is essential to the maintenance 
of pregnancy in the rabbit. It has been shown that 
parturition can be delayed and in many eases pre- 
vented for a considerable length of time if new corpora 
lutea are induced in the ovaries in the latter part of 
pregnancy by the injection of a suitable gonadotropie 


hormone, or if an active corpus luteum extract 0 
progesterone, the pure corpus luteum hormone, at 
injected daily beginning a few days before term. It 


is well known that delivery occurs within 48 hou! 


following removal of the ovaries at any time from the 
20th to the 28th day of pregnancy. (Removal prior t0 
the 20th day results usually in resorption rather tha 
premature delivery of the foetuses.) One suppose; 
therefore, that in this species parturition is precipated 
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in part at least, by the decline of the corpus luteum. 

In an earlier note to Scrence (84: 161, 1936) we 
reported that the injection of an estrogen during the 
latter part of pseudopregnancy causes the corpora to 

asist in a functional manner. In view of the sup- 
position that the corpora become non-functional 
shortly before parturition, we have carried out a series 
of experiments designed to test the effect of an estrogen 
given during the last few days of pregnancy, expecting, 
of course, that if its effect on the corpora be similar to 
that obtained during pseudopregnancy, the corpora of 
pregnancy would be maintained and parturition would 
be delayed. The results have shown this to be so. 
Daily injections of estradiol monobenzoate (Progynon- 
B) in doses varying from 50 to 500 i.u. per kilo begin- 
ning at any time from the 27th to the 31st day of 
pregnancy postponed delivery in most cases. In only 
one of nineteen animals did normal delivery of living 
foetuses oceur at the usual time (32 days), and this 
was one in which injections were started on the 31st 
day. In fourteen of these animals parturition was 
delayed longer than 35 days. In the experiments thus 
far carried out the foetuses have been dead whether 
delivered or obtained by operation or autopsy. In no 
case as yet have we been able to obtain post-mature 
foetuses in animals in which parturition has been de- 
layed with estrogenic hormone. They are killed within 
two days and are retained in utero. Animals killed 
on the 37th, 45th and 52nd days have shown macerated 


S foetuses in utero and moderate-sized corpora lutea in 


the ovaries which microscopically looked very much 
like normal corpora. It will be remembered that the 
corpora of pregnancy look quite degenerate by the 35th 
day, i.e, three days after normal parturition. It is 


also of interest that animals in which parturition has 
been prevented in this manner may show extreme 


necrosis of the uterine muscle. For instance, the ani- 
mal killed on the 52nd day showed almost complete 
necrosis of the muscle overlying the foetuses. Deliv- 
ery obviously would be impossible in such a ease, but 
this can seareely be considered the cause of the original 
delay in parturition, since animals in which the uteri 
were examined sooner showed less necrosis, and an 
imal subjected to laparotomy on the 32nd day 
showed no evidence of necrosis although the foetuses 
were already dead. 

Control experiments have been made which indicate 
that the ovaries must be present if delay in parturition 
is to be obtained by the injection of estrogenic hor- 
mone. Four animals were castrated on the 27th day 
and injections of estradiol monobenzoate started the 
sume day. Delivery occurred spontaneously on the 
29th and 30th days, and living foetuses were present 
in all the litters. In three other animals the procedure 
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was modified somewhat. Injections were started on 
the 29th and 30th days and the ovaries were removed 
three to five days later. All three animals delivered 
dead, macerated foetuses within three days after 
castration. 

Our results show that the hormonie conditions 
present at the end of pregnancy may be altered in 
much the same manner as those at the end of pseudo- 
pregnancy. In each case the regression of the corpora 
is prevented by increasing the estrogen level. This 
indicates that there is normally no rise in the estrogen 
level at the end of pregnancy, as suggested by some 
authors. 

The results which we have obtained call for an inter- 
pretation of the effect of estrogenic hormone in preg- 
nancy in the rabbit different from that usually ad- 
vanced. There are numerous references in the litera- 
ture indicating that estrogens induce abortion. It has 
been shown that in the last third of pregnancy in 
the rabbit injection for only a day or two of estrogen 
results in premature delivery of dead foetuses within 
three or four days. We have obtained similar results 
by giving the hormone in single doses or for a limited 
time, but when repeated doses are given, the foetuses 
are retained. The explanation usually given for the 
abortive action of estrogen in pregnancy is that it in- 
creases the irritability of the uterine muscle to such 
an extent that expulsion of the foetuses takes place. 
Our findings suggest a different explanation. Under 
normal circumstances the corpora lutea are caused to 
remain functional during the latter half of pregnancy 
by some hormone elaborated by the placentas or 
foetuses (the presence of such a hormone has been 
demonstrated) but when an estrogen is given for a 
limited time, the placentas and foetuses are so dam- 
aged that they are no longer capable of maintaining 
the corpora. When the inhibiting effect of the corpus 
luteum hormone is removed, premature delivery of 
dead foetuses occurs, a result similar to that which 
follows castration, excepting that in the latter case 
the foetuses are usually living. When repeated, daily 
injections of an estrogen are given, as in our experi- 
ments, the placentas are injured in the same way and 
the foetuses die, but the corpora are maintained by the 
estrogen and as a result the foetuses are retained 
in utero. 

GrorGe P. HECKEL 


Winuarp M. ALLEN 
SCHOOL OF MEDICINE AND DENTISTRY, 
UNIVERSITY OF ROCHESTER 


LOCALIZATION OF CALCIUM IN 
PARAMECIUM CAUDATUM 
In a series of preliminary microincineration ex- 
periments (unpublished) on the liver and brain of 
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young and old rats, the writer observed an increase 
with age in the quantity of cortical ash in the indi- 
vidual cells. Scott, using the microincineration tech- 
nique, observed a concentration of ash at both the 
nuclear and cell membranes. The following experi- 
ments were conducted to determine the nature of the 
cortical ash with particular reference to calcium. 

In using the microincineration technique as a means 
of localizing the calcium in metazoan cells the question 
might arise as to whether any calcium at the cell mem- 
brane would be intercellular or intracellular. In order 
to avoid this possibility, the protozoan Paramecium 
caudatum was used as the experimental organism. 
Paramecium also has the advantage of size; it is large 
and comparatively easy to work with. 


PROCEDURE 


The microincineration technique as developed by 
Policard? and Scott is essentially that which was used 
in the following experiments. The material was fixed 
in Bouin’s Fluid (minus the glacial acetic acid) ; the 
absolute aleohol and formalin fixative as recommended 
by Scott was also used. Both dioxan and alcohol de- 
hydration were employed with no apparent variation 
in the results. The material was imbedded in paraffin 
in the usual manner and sectioned at 8 micra. The 
sections were mounted on clean slides and incinerated 
in an electric furnace at approximately 600° C., for 
30 minutes. The material was then studied by means 
of the dark-field microscope. 

Two specific colorimetric tests for calcium were 
used; sodium alizarin sulfonate, which produces a red 
precipitate in the presence of calcium,’ and the gallo- 
formic reaction, which produces a blue precipitate 
specific for calcium. The reagent as used by the 
writer consisted of a solution of concentrated gallic 
acid and 40 per cent. formaldehyde (1-1) rendered 
alkaline (pH 9.0) by the addition of concentrated 
NH,OH. The gypsum reaction was also used to a 
small extent. This consists of dissolving the salt in 
a microdrop of 0.1N-HCl and precipitating the 
typical CaSO ,-2H,O crystal by adding a microdrop 
of 0.1H-H,SO, (Scott). 


RESULTS 


Random samples of paramecia consistently showed 
a heavy concentration of salts in the cortex of the 


cells. The cortical layer of ash was uniform in thick- : 


ness throughout. A faint pink color was observed, 


1Seott, Am. Jour. Anat., 53: 243, 1933. 

2 Policard, Protoplasma, 7: 464, 1929. 

3 Pollack, Jour. Gen. Physiol., 11: 539, 1928. 

4Cretin, Bull. Am. Chem. Soc., 33: 1551, 1923; Bull. 
Hist. Appl., 1: 125, 1924. 
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which was imparted to the ash by the Presence of 
iron. Occasional granules of ash were observed in the 
cell which were probably the inorganic remains of 
food granules, ete. The thickness of the outer rine 
of cytoplasmic ash varied considerably. While ,, 
actual measurements were done on the thickness 
the layer, two distinct extremes were observed, a thin 
relatively smooth layer of ash on the one hand, anj , 
heavy, granular layer on the other. 

Sections treated with sodium alizarin sulfonate 
showed a distinct change in the color of the corti 
layer of ash. The original light pink color gave yay 
to the purplish red, which is characteristic of the 
alizarin reaction. However, since there does exist , 
general similarity between the original pin‘ and ths 
final red, the gallo-formie reaction was employed gs, 
check. A bluish-violet color in the cortical ring 9. 
firmed the alizarin test for calcium. As previous) 
stated, the gypsum reaction was employed to a smal 
extent. The writer found that the colorimetrie meth. 
ods were sufficiently more positive to warrant they 
exclusive use. Actually, it was hardly necessary % 
test for the presence of calcium in the cortical ring of 
ash. Since almost all the inorganic salts were ¢p. 
centrated in that region of the cell, and since calciu 
is known to be present in the cell, it would follow tha 
the calcium must be in the cortex. The variation in 
the thickness of the cortical ring of ash prompted the 
writer to repeat the experiment using organisms of 
known ages. (This investigation is being conducted at 
the present time.) 


SUMMARY 


By means of the microincineration technique ani 
two specific colorimetric tests for calcium, the write 
has demonstrated that most of the cytoplasmic sal 
are concentrated in the cortex of the cell and that 
calcium is a constituent of the cortical ash. 

ALBERT I. LANSING 

GEORGE WASHINGTON UNIVERSITY 


THE PRESENCE OF A TYPE- AND SPECIES- 
SPECIFIC CONJUGATED POLYSAC- 
CHARIDE IN TYPE I PNEU- 
MOCOCCUS 

Tue findings of numerous investigators have show! 
that each pneumococeal type elaborates a type- andi 
species-specific polysaccharide. They have been is 
lated individually and characterized chemically. Sint’ 
heat, acid and alkali have been employed in their iso 
tion, and since autolysates or highly autolyzed orgil 
isms have been used as the source of material, it li 
appeared probable that the polysaccharides thus 1s 
lated were fragments or modified parts of a hight! 
complex which might be present in the young 2! 
actively growing Gram-positive organisms. 
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To elucidate this question the isolation of these sub- 
stances Was undertaken from twelve-hour cultures of 
Gram-positive organisms, by removing the protein 
som the carbohydrate solution with the chloroform 
nethod.! The Type I polysaccharide thus isolated 
roduced active immunity in mice and is chemically 
different from those hitherto described. 

The present report is an extension of the above 
study. To prevent enzymic autolysis strictly Gram- 
nate HAE positive, young organisms of Type I were used. They 
B cre grown in beef broth containing catalase to remove 
the hydrogen peroxide produced as a metabolic prod- 
uct, A polysaccharide was obtained which is identical 
with the one previously isolated.1 After repeated pre- 
;ipitation from methyl and ethyl alcohol and finally 
from 60 per cent. ethyl alcohol, the analysis of the 
polysaccharide gave 6.35 per cent. nitrogen; 2.78 per 
cent. phosphorus; and 23.0 per cent. reducing sugar. 

Serologically, this polysaccharide in dilution of one 
to one million gives precipitates with monovalent horse 
Bora of Types I, Il and III. Type I serum, absorbed 
with purified species-specific carbohydrate “C” pre- 
vared from young Gram-positive rough pneumococci, 
till reacted to titer with the conjugated polysaccharide 
jerived from Type I, but not at all with a conjugated 
polysaccharide derived from Type If. Similarly, a 
ype II serum, absorbed with “C,” reacted to titer with 
Type II but not at all with Type I conjugated poly- 
accharide. This type I carbohydrate removed anti- 
body against “C” from Type II and Type III sera, 

uid both type and species-specific antibodies from 
ype I serum. 
and The presence of phosphorus might be attributed 
tither to inorganic phosphorus, phosphatides or the 


salts Mmspecies-specifie “C” carbohydrate as a mixture or in 

that imehemical combination with the type-specific polysac- 
tharide. 

™ To remove any phosphatide that might be present in 


ie polysaccharide in one form or another, the follow- 
ng treatments were used: 

(a) The dry carbohydrate was refluxed for one hour 
huccessively with each of the following solvents: pure 
tetone, one to one ethyl alcohol and ethyl ether solu- 
ion, benzene, followed by ethyl ether and alcohol solu- 
in, and finally with low-boiling petroleum ether. 
the carbohydrate was then precipitated from its water 
lution with two parts of 95 per cent. aleohol. 

(b) The carbohydrate was refluxed on a boiling 
ater bath for four hours in N/5 acetic acid, cooled 


gat 

“hs Xtvacted with ethyl and petroleum ether neutral- 
sa ed and extracted again with the.same reagents. The 
ohe irbohydrate was then precipitated with two parts of 


and ) per cent. aleohol. 


'M. G. Sevag, Bioch. Zt., 273: 419, 1934. 
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The treatments (a) and (b) produced chemically 
and serologically no change, thus eliminating the pos- 
sibility of the presence of phosphatide in this poly- 
saccharide. Furthermore, pure “C” in a mixture with 
the present carbohydrate is readily removed by treat- 
ment with two parts of alcohol; therefore the present 
substance must contain “C” in combination with the 
type specific carbohydrate. 

(c) To remove any inorganic phosphorus which 
might be present as impurity, the solution of earbo- 
hydrate was brought to pH 2.5 with glacial acetic acid 
and precipitated with two parts of 95 per cent. alcohol. 
This treatment was repeated five times. Chemically 
and serologically no change was produced. 

(d) The aqueous solution of the polysaccharide pre- 
pared as in (C) was treated with five volumes of 
glacial acetic acid; no precipitate was produced. Upon 
subsequent treatment with 1.5 volumes of 95 per cent. 
alcohol and two grams of sodium acetate per 100 ce 
solution, it floceulated immediately. The aqueous solu- 
tion of the aleohol and ether-washed precipitate con- 
taining 2.0 grams of sodium acetate per 100 ce solu- 
tion was further fractionated twice with two parts of 
95 per cent. alcohol. 

(e) 20 ce of the acidified carbohydrate solution was 
treated with 2 gms of sodium acetate. It was then 
chilled and treated with 7 ce of chilled 95 per cent. 
aleohol and centrifuged. The supernatant fluid was 
further treated with 7 ce of chilled 95 per cent. alcohol. 
These treatments were repeated several times on the 
sediments, and the carbohydrates thus obtained were 
similar to the one obtained above. 

These treatments resulted in no change chemically 
or serologically. These findings would seem to indi- 
eate that in actively growing Gram-positive pneumo- 
coceus the type- and species-specific carbohydrates 
exist in a combined complex form. This complex alone 
or in mixture with swine serum did not produce im- 
munity in rabbits. It is therefore reasonable to assume 
that this new complex carbohydrate may be in an anti- 
genically active union with a protein component in the 
organism as the complete antigen. Studies are in 
progress in this laboratory to isolate this protein-car- 


bohydrate complex in native form. 
M. G. SEvaG 


UNIVERSITY OF PENNSYLVANIA 


THE BITTERLING OVIPOSITOR REACTION 
TO CORTICOSTERONE 

In 1932 we reported that female bitterlings (Rho- 

deus amarus) show an enlargement of the ovipositor 

following injection of an estrogenic preparation, while 

physiological solution of sodium chloride and an an- 

terior pituitary extract yielded no reaction.‘ This 


1 W. Fleischmann and S. Kann, Pfliigers Arch. f. d. ges. 
Physiol., 230: 662, 1932. 
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effect could also be produced by adding estrogenic 
preparations to the water of the aquarium inhabited 
by the fish.2 This observation was confirmed by the 
work of several authors. (Ehrhardt und Kiihn, 
Wunder,* Matousek,> Macht and Bryan.*) Kanter, 
Bauer and Klawans’ showed that by using standard- 
ized bitterlings the ovipositor lengthening reaction 
could be used for detecting excesses of estrogenic hor- 
mones in the urine of pregnant women. These find- 
ings are confirmed by recent papers (Stiasny,® Mar- 
cus®). Whilst urines of women who were neither preg- 
nant nor suffered from any endocrine disturbance gave 
negative results, urine from adult males gave a posi- 
tive reaction. It was suggested by Kleiner, Weisman 
and Mishkind,!® that it was the male sex hormone, 
which caused the reaction. Barnes, Kanter and 
Klawans!! tried to locate the source of the material in 
the urine, which caused the reaction, by means of tissue 
extracts. The only extracts giving a positive response 
came from the adrenals. Kleiner, Weisman and Mish- 
kind!? found that purified active extracts of adrenal 
cortex gave a positive reaction. They suggested that 
the active principle, giving the bitterling reaction, 
might be identical with the corticosterone isolated 
from the adrenal cortex by Reichstein.™ 
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We are indebted to Professor Reichstein, of Zy,;. 
for giving us 20 mg of pure corticosterone for ou; » 
periments. We found that the ovipositor reaction fol. 
lowing the injection of pure corticosterone was ven 
great. We dissolved 3 mg of corticosterone in 03 , 
of warm ethyl alcohol and added 2,7 ec of Physiologie 
solution of sodium chloride. Injection of 0,1 ¢ 
this solution into two female bitterlings gave length. 
ening of the ovipositors from 4 and 3 mm to 16 aj 
15 mm in 48 hours. 2 ce of the solution added to oy 
liter of water caused the ovipositors of three bitte, 
lings placed in the water to grow from 3,4 and 4 yy 
to 12,12 and 15 mm in 48 hours. These experimey 
were repeated with the same results. An active extray 
of the adrenal cortex (Cortin from the firm Organen), 
of which 2 ce were added to one liter of water, cays 
the ovipositors of bitterlings, placed in the water ty 
react in the same way. By using the colchicine te. 
nique (Dustin,’* Allen, Smith and Gardner") y 
found that the application or corticosterone was {il 
lowed by high mitogenetie activity in the ovipositoy, 

W. FLEIscumayy 
S. Kann 
PHYSIOLOGICAL INSTITUTE, 
UNIVERSITY OF VIENNA 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


MICRO-SCISSORS 


Any one who has made dissections of minute objects 
under the dissecting binocular microscope has felt the 
need of scissors more delicate and better adapted for 
such work than even the smallest scissors now avail- 
able. The writer ordinarily grinds his dissecting 
needles so as to form knives with straight cutting 
edges. Some time ago it was realized that two such 


2W. Fleischmann and 8. Kann, Wiener klin. Wochen- 
schr., 1574: 1932; Pfliigers Arch. f. d. ges. Physiol., 234: 
130, 1934. 

3H. Ehrhardt and A. Kiihn, Monatsschr. f. Gebhilfe, 
94: 1, 1933. 

4 Wunder, W., Verhandl. Deutsch. Zoolog. Ges., 221, 
1933. 

5M. Matousek, Biol. Listy, 19: 89, 1934. 

6D. J. Macht and H. F. Bryan, Am. Jour. Physiol., 116: 
103, 1936. 

7A. E. Kanter, C. P. Bauer and A. H. Klawans, Am. 
Jour. Obstet. and Gynec., 31: 764, 1936; Jour. Am. Med. 
Asn., 103: 2026, 1934. 
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Jour. Am. Med. Asn., 106: 1643, 1936. 

11 B. O. Barnes, A. E. Kanter, A. H. Klawans, ScrENCE, 
84: 310, 1936. 

12 J. 8. Kleiner, A. J. Weisman and D. J. Mishkind, 
ScIENCE, 86: 160, 1937. 

13 T, Reichstein, P. de Fremery, E. Laqueur, R. W. 
Spamhoff and J. E. Uyldert, Nature 26, 1937. 


needle-knives mounted so as to oppose each oth 
would serve as scissors (Fig. 1), and would, moreove, 
avoid certain disadvantages common to scissors of tle 
conventional type, in which blades rotate on a pi 
thrust through the blades themselves. The mechanicd 
difficulties inherent in a minute pin would be obviated 
and there would be the minimum area of overlappilf 
of the blades in which bits of tissue could be lost. Tit 
chief problem was to mount the needles so that tle 
could be readily and securely adjusted and be capual 
of easily controlled movement upon one another. 

In early attempts to make such micro-scissors, th 
needles were mounted by a variety of methods so tli 
in effect, they replaced the tips of ordinary fine fm 
ceps. In one case the points of forceps were cut ™ 
and replaced by shafts of pure silver tipped wi 
small chucks for holding the needles. The silver coll 
be bent easily and would remain in adjustment reas! 
ably well. Although somewhat awkward, such inst 
ments made possible dissections such as slitting 
body-wall of mosquito and sandfly larvae without m4 
disturbance of the internal organs. 


14A. P. Dustin, Bull. Acad. Méd. Belg., 14: 487, 1 
15. Allen, G. M. Smith and W. U. Gardner, 4™ 


Record, 67 (Suppl. 1): 49, 1936. 
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The two models of micro-scissors here described rep- 
r er, resent more satisfactory solutions of some of the 
d fol. mechanical problems. The instrument in each case 
E eonsists of a piece of metal shafting, about 7.5 mm in 


Very 

3 qf diameter by 10 to 12 em in length, knurled, sawed 
gal down the middle for most of its length and provided 
2¢ of at the open end with a pair of chucks or clamps for 
neth. the needles. In the first model (Fig. 2) chucks cut 
an fom ordinary needle-holders are mounted on rods 
) one fastened to the shafting and bent so that the needles 
ter. meet at an angle of about forty degrees, and move in a 

Hents 

trae 

nen), 

sed 


Fig. 1 


plane at an angle of about fifteen degrees with the 
axis of the handle. The chucks have the disadvantage 
of rotating the needles slightly when being tightened, 
making diffieult this delicate adjustment. In the sec- 
ond model (Fig. 3) the two halves of the split end 
of the handle are bent as shown in the figure and each 
‘nd is in turn split, so that when provided with set- 
“rews they form clamps for the needles. Grooves to 
ft the needles are drilled or filled on the inner surfaces 
of these clamps so that once the instrument is adjusted 
the axes of the needles are fixed. In each case the 
ustrument may be regarded as an extreme modification 
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of the well-known sheep-shears or grass-shears in 
which blades are caused to move on one another by 
squeezing the handle, wherein is embodied a spring. 
The instrument is held as one would hold an ordinary 
dissecting needle. Pressure upon the cylindrical handle 
in any position results in movement of the needle- 
blades. Set-screws to limit the motions of the two 
halves of the handle were found to be unnecessary. 
The proper tension is secured by widening the cut at 
the base of the handle as shown in the figures (D). 
The angle which the needles make with the axis of 
the handle affords the same advantage possessed by 
curved forceps over straight ones, namely, that the 
points may approach an object from various directions 
without changing the position of the hand. 

The needle-blades are made of stainless steel surgical 
needles (“Anchor” brand, “straight intestinal,” length 
about 63 mm, diameter about 0.7 mm). The slightly 
flattened and widened portion at the eye-end of the 
needle is ground to the shape illustrated in Fig. 1. 
Each blade has one perfectly plane surface (A), form- 
ing only a slight angle with the needle axis. A second 
surface (B) is ground so that its junction with the 
first (A) forms an angle of about thirty-five degrees 
with the needle axis. The edge thus formed is beveled 
slightly (C) to form the cutting edge. The two needle- 
blades are identical and interchangeable. When 
mounted in the instrument the two plane surfaces A 
face one another (Fig. 1). In adjusting the needles 
they are rotated on their axes until the cutting edges 
form a very small angle with one another as viewed 
along their plane of movement. Actual contact of the 
two blades in any position is thus limited to the single 
point where the cutting edges meet. As the needles 
move in cutting, the heel of the eutting edge of each 
needle rises slightly above the opposing surface A. 
The blades are under mutual pressure as they rest 
upon one another, which prevents them from separat- 
ing while cutting. The correct pressure is secured by 
adjusting the instrument so that when the needles are 
separated and allowed to come to rest, their points 
exchange relative positions and are separated by about 
a needle’s diameter. In use the blades may be sepa- 
rated for the purpose of inspection by spreading the 
two halves of the handle. After inspection the blades 
may be “lifted” back into cutting position with the 
fingers without affecting the adjustment. 

The needle-blades should be ground on a fine oil- 
stone, such as Pike’s “Hard Arkansas,” which has been 
found quite satisfactory. The needles are held in a 
needle-holder or, better, in a machinist’s pin-vise. 
With practice they may be ground under the binocular 
without any mechanical aid, but since successful opera- 
tion of the scissors depends upon the ground surfaces, 
especially surface A, being perfectly plane, a mechani- 
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cal holder is desirable. All that is required is an 
adjustable clamp mounted on a base. Several such 
clamps have been improvised from apparatus found in 
the laboratory. A serviceable clamp was made from 
the small brass, standard-threaded parts purchasable 
at any electric-fixture counter. This assembly included 
a base, one or more ball-and-socket connections and a 
short piece of threaded tubing with a nut. A hole 
drilled through the tubing received the pin-vise, which 
was then clamped by screwing down the nut. 

Adjustments for grinding are made under the 
binocular. The oilstone must rest on a firm base. The 
needle point is placed on the stone and, under the 
pressure necessary for proper grinding, is adjusted to 
the desired angle. Grinding is accomplished by moving 
either the stone or the whole needle-clamp assembly. 
The latter may be picked up and turned as a whole 
for inspection of the needle as often as desired without 
disturbing the grinding adjustment. 

Needle-blades of any size, ground to a variety of 
shapes, may be fitted to the micro-scissors, enlarging 
their usefulness for many different types of work. 
The models described were made in the machine shop 
of the Harvard Medical School. 

MARSHALL HERTIG 

HARVARD MEDICAL SCHOOL 

AND SCHOOL OF PUBLIC HEALTH 
HARVARD UNIVERSITY 


THE PREPARATION OF DOPA-MELANIN 


THE work of Bloch, Raper? and their co-workers 
has shown that natural melanin is most probably 
formed by the oxidation of tyrosine. The first oxida- 
tion product is dopa (1-3,-4-dihydroxyphenylalanine) ; 
dopa is oxidized to a red compound which, in the 
presence of oxygen, spontaneously changes to melanin 
(dopa-melanin ). 

Bloch and Schaaf* observed that dopa spontaneously 
oxidizes in alkaline solution to form dopa-melanin. 

50 ee of a 0.01 N NaOH solution is saturated with 
dopa, and the resulting solution is placed in a 75 ee 
test tube. Air, saturated with water (to prevent ex- 
cessive evaporation), is bubbled through this solution. 
The solution, which turns pink when the dopa and 
NaOH are mixed, quickly turns jet black. After 2 
days, the melanin solution is made acid by the addi- 
tion of 2 ec of 0.5 N HCl. The insoluble melanin is 
centrifuged down and the precipitate is washed 10 
times with 10 ce portions of 0.005 N HCl. The 
melanin is now suspended in distilled water and trans- 
ferred to an evaporating dish. The HCl is removed 
by evaporation to dryness on a water bath, after which 
the melanin is further dried over P,O,. 

1 Bloch, Z. physiol. Chem., 98: 226, 1917. 


2 Raper, Physiol. Rev., 8: 245, 1928. 
3 Bloch and Schaaf, Biochem. Z., 162: 181, 1925. 
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Thirty-five to forty per cent. of the weight of th 
original dopa can be recovered as melanin by thi 
method. Florence, Ensolme and Pozzi‘ have sq, 
that the formation of melanin from tyrosine, i, 
tyrosinase, is a limited reaction; the weight of melay 
obtained in their experiments was about 40 per ¢ 
of the initial weight of the tyrosine. 

If stronger NaOH solution is used in making doy, 
melanin, some of the pigment apparently is conver 
to a red-brown substance which is soluble in Hc) 

It seems likely that natural melanin contains pq) 
peptide side chains which are not present in synthe 
melanin. Abderhalden and Guggenheim’ have deng 
strated that polypeptides which contain tyrosine yj 
form melanin when they are oxidized in the presenq 
of tyrosinase. Gortner® succeeded in _ isolating 
melano-protein from the wool of black sheep, 


L. EARLE Arnow 
THE LABORATORY OF PHYSIOLOGICAL CHEMISTRY, 
UNIVERSITY OF MINNESOTA 


4 Florence, Ensolme, and Pozzi, Bull. soc. chim. bilo 
17: 290, 1935. 

5 Abderhalden and Guggenheim, Z. physiol. Chem., ii | 

331, 1908. 

6 Gortner, Proc. Soc. Exp. Biol. Med., 9: 120, 1911. ] 
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